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(Principal: Professor Med. Dr. JOHN HbllSTROM.) 


Graye Ascending Cholangitis Following Cliol 
angiography Carried out through the 
Cystic Duct Infected with E. coli. 

Clinical and Experimental Study. 

By 

IUlRL martensson, m. d. 


In the literature it is stated that the danger of the operative 
(= primary) cholangiography introduced by Mirizzi (1930) is 
slight or nonexistent. However, these assertions would appear, 
as far as the author has been able to discover, to be based mainly 
on clinical observations. Still some experimental work in this 
field has been done. The toxicity -of the injected fluid has been 
studied by intravenous injections in animals. Hulten (1938) 
mentions that he did not observe any injuries to the bile ducts 
of rabbits following cholangiography vrith perabrodil. The clin- 
ical findings are hard to judge, since the technique varies, the 
description of the oases is extremely summary or missing, and the 
material is often small. A certain technique would seem necessary 
to eliminate the hazards and the points of view put forward in 
this connection will be briefly presented. 

The technical details discussed in conjunction with the danger 
of cholangiography are the sha'pe of the injection cannula, the 
'place of injection, the rate of injection, the fluid used and the quan- 
tity injected. It is stated that the injection if possible should be 
done through the cystic duct and the tube should be provided 
with an arresting device (Mirizzi, Best and Hiokbn and others) 
or possibly be olive-shaped (Mirizzi) or have a blunt point 
fixed with a rubber-covered clamp (Hulten and others) in order 
not to injure the mucous membranes and walls of the deep bile 
ducts. Most authorities would now appear to be agreed that the 
injection should be done slowly and without force. Opinions 
appear to differ concerning the contrast medium and irs quan- 
tity. As a rule, however, those who first employed larger quanti- 
ties and later used smaller quantities, found that the complica- 
tions first observed disappear (Robins and Hermanson-Alt- 
MAN, Desplas and others). 

1 — i61034. Ada chir. Scandinav. Vol. XGIV. 
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The contrast medium formerly most employed, lipiodol (Cotte, 
AIirizzi, Pribram etc.), was used by Mirizzi (1942) in 800 cases 
without complications from bile ducts, liver or pancreas arising. 
He injected such small quantities (app. 3 ml), however, that 'only 
the principal bile ducts were filled. Hicken, Best and Hunt 
(1937) injected larger quantities but “diluted” the lipiodol with 
an equal quantity sterile olive oil, whereby its possible irritating 
action on the mucous membrane of the bile ducts might decrease. 
Hor did they see any comj)Iicaiions. 

Of particular interest, it seems to me, is the experience with 
hippuran (40 % or 48 % orthoiodin hippuric acid). Injected direct 
into the common bile duct in quantities of 20 — 25 ml and possibly 
a further 30 ml after exploration of the common bile duct, it gave 
in one of the 25 cases of Bobins’ and Hermansson's (1936) 
an inexplicable high fever. Those authors therefore issued warnings 
for the possibility of the spreading of an acute infection in the bile 
ducts through cholangiography. AVith smaller quantities (first 
3 — 5 ml, then possibl}'- 8 — 10 ml) iVi^TMAN (Robins’ clinic 1941) 
found no added risk by cholangiography with hippuran. Best 
and Hicken (1937) had the same experience with hippuran in- 
jected direct in the common bile duct in quantities of 10 — 20 ml. 

It should be added that Desplas, Moulonget and Malgras 
(1938), who employed tendbryl, that is 45 % sodium diiodmetan 
sulphonate, in quantities of 30 — 40 ml, later 10 — 15 ml, observed 
slight fever or attacks of pain, vomiting, general condition affect- 
ed and slight icterus in some cases. In addition large series where 
perabrodil or abrodil was used without complications having 
been observed have been communicated by Hulten, vStenstroim 
and others. Liedberg (1941), who used perabrodil diluted with 
half the volume of sterile physiologic sodium chloride solution, 
observed cases where the cholangiography must be suspected of 
causing irritation of the pancreas. After my preliminary report 
on this work and later in his graduation thesis Rudstroji (1944) 
stated that jodairal forte (Pharmacia, Stockholm — 60 % ortho- 
iodin hippuric acid w. addition of uretane) caused slight pain and 
discomfort more frequently than those previously seen after chol- 
angiography at Hulten’s clinic and that 60 % jodairal did not 
present any risk. Isolated cases of postoperative cholangitis, 
among them one fatal case which also had ductogenous liver ab- 
scesses, could not be connected with the cholangiography. Ac- 
cording to an unpublished communication, Odelberg (1944), 
however, observed 2 fatal cases after cholangiography with jod- 
airal forte. In both cases there arose immediately after operation 
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cholangitis, which led to ductogenous liver abscesses and death. 
One of these cases had stone in the gall bladder and otherwise 
altogether unaltered bile ducts — normal cholangiogram — at 
the operation. Odelberg asserts that such grave cholangitis 
does not usually arise in cases like these and says, that the cholan- 
giography with jodairal forte must be suspected having caused 
the grave postoperative cholangitis in these two cases. 

Finally, it may be stated that modern large surveys of compli- 
cations following operation on the bile ducts do not even raise 
the question of cholangiography giving rise to post-operative chol- 
angitis (CoLP and Ginzburg, Jacobovici and Pavel, Heyd a. o.). 


Own Researches. 

1. Clinical Part. 

To begin with the writer would like to give an account of the 

2 cases which drew attention to the possibility that cholangio- 
graphy could cause grave ascending cholangitis. 

Case 1 (J. No. 1294. 44): 40 years old, married woman, who following 
typhoid fever had had attacks of gallstones. On two occasions, the last 

3 years previously, she showed cholecystic symptoms, otherwise 
always uncomplicated attacks. 9 months before the operation hepatitis 
was suspected and 3 years before op. she had cancer of uterus, which 
had been completely cured by radium treatment. Otherwise a healthy 
person vdth fresh air habits. 

Prior to the operation, as always, there were carried out not only 
the usual clinical examinations inch X-ray examination of heart and 
lungs, electrocardiogram, test of the fluid balance etc, but also a great 
deal of modern liver function tests. Sedimentation rate was 11 mm 
per h.; there was a slight decrease in the output of intravenously ad- 
ministered hippuric acid — 72 %, otherwise everything was normal. 

At the operation (prof. Hellstrom) stones in gall bladder were 
found, otherwise nothing pathological. Histologically the gall bladder 
showed no signs of inflammation but both from the gall bladder con- 
tent and the cystic duct there was obtained on cultivation a plentiful 
growth of E. coli. In addition there were found in the gall stones scattered 
subtilis-like rods (cf. MArtensson, 1941). Cholecystectomy -f- cholan- 
giography through the cystic duct with app. 10 — 15 ml jodairal forte 
were carried out. The latter, executed with olive fitted cannula held 
in position by rubber-covered clamp, showed entirely normal condi- 
tions in the principal bile ducts. 

On the very first day after the operation there arose a fever which 
very rapidly developed a typical cholangitis curve (see fig. 1) Despite 
the bowels moving there was persistent indisposition and vomiting. 
On the 4th day tenderness in the liver was observed and on the 8th 
day leucocytosis and sedimentation rate 122 mm/1 h. and indefinite 
local tenderness despite soft abdomen. On the 10th day there occurred 
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shiverings followed by tbe appearance cbaracteristio for cholangitis in 
the patient but with obvious unaffected general condition between tbe 
shiverings. It was noteworthy, however, that no visible icterus existed 
before transitory scleral icterus began to arise after a little more than 
2 weeks. In a test on the 2nd day after the operation, however, Meu- 
lengracht was 1:30, otherwise it was normal for the first 2 weeks. 
Relaparotomy was undertaken 19 days after the operation and there 
was found a slightly swollen, blue-red liver without palpable abscesses, 
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walnut-size sterile bile abscess at tbe old operation field and possibly 
slight sweUing of the ligamentum hepatoduodenale but no sure chol- 
angitis picture. Drainage of the common bile-duct was discussed but 
only drainage of the bile abscesses was done. Later liver abscesses devel- 
oped at different spots. Six times these were punctured, and each time 
there was present E. coli in pure culture in the pus, while earlier punc- 
turing of the liver had been sterile. During the whole time of illness the 
patient received rational cholangitis and liver protection therapy, and 
the fluid balance was regulated, but in spite of everything she died 
2^2 months after the first operation. 
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On autopsy (Prosector Wilton) there vras found widespread cholan- 
gitis with bile duct thrombes and ductogenous liver abscesses. The bile 
ducts contained no stones, and no obstacle which might be thought to 
be primary to the cholangitis could be shown (see fig. 2). Prom both 
the common bile-duct contents and the liver abscesses E. coli was 
found in pure culture. 

Case 2. (J. No. 920/44), 60 years old man with a period of alcohol 
abuse 20 years before operation and the last 2 years before operation 
gall stone attacks, isolated with cholecystitis symptoms and slight 
icterus. The operation (Prof. Hellstbom) was done on completely 
"free interval”, at which were found stone in the gall bladder but other- 
wise nothing pathological. Histologically the gall bladder showed slight 
chronic inflammation and the cystic duct slight sclerosis. Cultivation 
gave plentiful growth of E. coli from bladder content and cystic duct. 
Only cholecystectomy -\- cholangiography with jodairal forte was done 
as in the previous case. The cholangiography showed slightly dilated 
common bile- and hepatic duct -j- 3 airbubble-like defects. As no stones 
appeared with regular washing of the patient’s faeces nor at autopsy, 
the defects would appear also to have been airbubbles. Cholangitis 
symptoms appeared already in the first 24 hours after the operation 
and persisted afterwards, and at autopsy nearly 5 months after opera- 
tion there was seen a diffuse cholangitis with ductogenous liver ab- 
scesses of which one had perforated to the sub-phrenic space and had 
produced a sub-phrenic abscess. Neither in this case could any ob- 
struction be discovered which might be thought to be primary to the 
cholangitis. Cultivation from the abscesses gave plentiful growth of 
E. coli -f- a-haemolytic streptococci. 

Discussion: To be able to discuss the reason for the post-operative 
cholangitis in these cases, it seems to me necessary to refer to the 
researches existing concerning the pathogenesis of cholangitis. As in 
both the above cases it was a question of ascending cholangitis, only 
this form of cholangitis will be discussed. 

The conditon for an ascending cholangitis is considered to be a 
permanent obstruction to the bile flow, which favours the spread of 
any bacteria existing in the common bile-duct or duodenum up to the 
finer branches of the bile tree (La Manna, Leopold, Caeoli and Maijey, 
JiIancke and Sieda a. o.) . The spreading upwards takes place in the prin- 
cipal bile-ducts mainly through the stagnating bile owing to the lym- 
phatic network’s poor development and the mucous membrane’s faulty 
resorptive action in these ducts (Leopold). According to the nature 
and virulence of the infection and the power of resistance (Basslek, 
Heyd a. o.) the inflammation in the bile ducts will be outwardly 
catarrhal, purulent, diphtheric, necrotic. Graver forms, especially phleg- 
monous, are particularly rare and are only seen after injury to the 
bile-duct walls (cf. the precautionary measures in cholangiography, p. 1). 

The view has also been expressed in recent times that in cases with 
cholecystitis the infection at operation is found to have spread to the 
common bile-duct (sphincteritis) and that the post-operative sphincter 
spasm in certain of these cases, which did not get drainage of the com- 
mon bile duct at operation, might start the circle of sphincter irritation 
— ^bile retention — bacteria increase — aggravated sphincter irritation 
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etc., whicli might lead to an ascending cholangitis. In thise cases the 
sphincter spasm is apparent with visible icterus immediately after the 
operation (Jacobovici and Pavel, Pbibeam). This theory is still far 
from proved and through the careful work of La Manna it seems to 
have been made clear that an inflammation in the choledocho-he'patiG duct 
in any case does not encroach on the fmer intra-hepatic bile ducts — give 
rise to a cholangiolitis — unless there exists a coarse mechanical anatomic 
obstruction of the bile floio. 

If the above 2 cases described by the writer are considered, 
keeping in view the knowledge referred to of cholangitis patho- 
genesis, then it will be found that case 1 certainly had a rise in 
serum bilirubin in a test on the 2nd day after operation, wliich 
might suggest a more distinct sphincter spasm, but as it was fleeting 
and no cholecystitis was present at operation it can hardly be 
compared with the conditions described by Jacobovici a. o. 
(see above). Even in case 2 there was a slight dilatation of prin- 
cipal bile-ducts on cholangiography, which in this special case 
might well suggest a catarrhal chronic choledochitis. In neither 
of the two cases, however, was there such a coarse mechanical 
obstruction to the bile flow into the intestine — it was on the 
contrary normal in both cases — as is considered to constitute 
the condition for grave ascending cho.langitis with ductogenous 
liver abscesses, as were present in both these cases, to arise. Nor 
can it reasonably be suspected that a special virulence in the bac- 
teria, a poor resistance in the patient or an operative injury to 
the common bile-duct wall should have existed. It would there- 
fore appear that some factor hitherto unknown in cholangitis 
etiology may be suspected as causing the spread of the infection 
to the finer bile branches. It seems most natural to suspect 
the cholangiography. This theory is supported by the fact that 
the E. coli infection in the cystic duct has been proved to have 
rapidly been spread into the whole bile tree that is where the con- 
trast medium had been spread. Even if it might be suspected that 
E. coli were present in the common bile-duct, where they can 
vegetate without showing symptoms, at the time of operation, 
this would not alter the role of cholangiography in spreading the 
infection. 

As it would be of practical surgical interest to discover Jmu 
often and in what cases cholangitis has arisen after cholecystectomy 
-f- cholangiography in such a way that the cholangiography may he 
thought to have contributed to or been the cause of post-operative 
cholangitis the clinical material at this clinic for the years 1940, 
1941, 1943 and 1944 has been treated with this question in view. 
All cases of cholecystectomy with or without interfering with the 
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deep bile ducts and ■with, or ■without primary cholangiography 
have been included. The material covers 303 cases with and 188 
cases ■without cholangiography. It is fairly well investigated. 
Histo-pathological diagnosis of the gall bladder exists in all but 
3 cases, cultivation of the gall bladder content in a large number 
(see tab. 1), the case histories are with few exceptions detailed 
etc. while laboratory tests, especially after operation, and partic- 
ulars of the subsequent course are in many cases defective. In 
respect of cholangitis examination there is in addition the fact 
that milder cholangitis cases frequently do not or only after long 
time allow of clinical diagnosis. In addition, for “suspected cho- 
langitis” and “definite cholangitis” there have been required clear 
symptoms of the said complaints. The investigation, therefore, 
might only be capable of slmving a minimum for the incidence 
of 'post-o'perative cholangitis after cholecystectomy ivith or without 
cholangiogra'pliy. 

Results: In judging the results the ■writer has classified the ma- 
terial from 3 different points of view. 1. Occurrence of bacteria 
with or without inflammation in the bile duct (tab. 1). 2. Oc- 
currence of inflammation in gall bladder or deep bile-ducts or 
mechanical obstruction to the bile flow (tab. 2). 3. The cholan- 
giographic technique employing in these cases jodairal forte as 
contrast medium instead of perabrodil (tab. 3). 

From tab. 1 it will be seen that definite cholangitis occurred 
post-operatively in 4 % of the cholangiographied cases, but in 
only 1.1 % of the cases not cholangiographied. The difference, 
however, cannot be estimated statistically, since the material is 
not comparable. If the material is classified as to whether the 
cases were infected or not (see tab. 1), and if account is then taken 
only of the occurrence of bacteria in cystic duct, i. e. the place 
where the cannula was inserted for contrast injection in this ma- 
terial, then it ■will be found that of the 38 cholangiographied and 
17 not cholangiographied cases, where 7io culture was obtained 
from cystic duct with content, 7iot a single one had cholangitis after 
operation. On the other hand 50 % of the 8 chola^igiographied 
cases where E. coli were found in cystic duct and 14.3 % of the 14 
cholangiographied cases where other pathogenous bacteria were found 
in cystic duct had post-operatively defmite or highly suspected 
cholangitis. If these observations are compared ■with the experi- 
ence with the cases discussed on pp. 7 — 8, the suspicion is strength- 
ened that cholangiography through an infected cystic duct gives 
great risk of post-operative cholangitis, especially where the in- 
fection is E. coli. 
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Growth 

on 

cultivation 

Complications 

Cholangitis 

others 

none 

definite 

suspected 

GB 

'N’oriA 

1 — 

3 — 

55 (17) 

33 (60) 

c 

— — 


14 (6) 

24 (11) 

GB 

TJ. onli 

3 (1) 

3 (1) 

9 (8) 

5 (7) 

c 

3 — 

1 — 

2 — 

2 (2) 

GB 

Other pathogenous . . . 

1 — 

3 (1) 

5 (4) 

6 (10) 

C 

2 — 


4 (3) 

8 (10) 

No cultivation done 

2 (1) 

2 — 

43 (13) 

69 (33) 

6 'd 
"So. 2 
a js 

0 g 

Total-% complications o 

4-0 % 

4.0 0/^ 

43.7 % 

48.3 % 

not 

cbolangio- 

graphied 

1.1 % 

1.1 % 

27.1 % 

70.7 % 


Figures in brackets indicate not cholangiographied cases. 
GB. = gall bladder. C. = cystic duct. 


It may, however, be thought that the above results are for- 
tuitous and may be attributed to the fact that so relatively few 
cases were investigated with a view to occurrence of bacteria in 
cystic duct. It is therefore necessary that the cases should be con- 
sidered with regard to the occurrence of factors known as giving 
a disposition to post-operative cholangitis. From table 2 it will 
be seen that 8 of the cholangiographied and both the not cholan- 
giographied cases showing definite cholangitis after the operation 
had common bile-duct complications before or during the opera- 
tion, which may be supposed to give a disposition to or' cause 
the cholangitis occurring after the operation fcf. Discussion pp. 
6—7). From the discussion on pp, 6 — 7 it will also be seen that the 
case of post-operative cholangitis that arose after operation on 
pericholecystitic abscess -f cholangiography (see tab. 2) cannot 
without further evidence be attributed to the cholangiography. 
As regards the possibility of a post-operative cholangitis after 
cholecystectomy on acute cholecystitis, there should be added 
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Tnhlo 2. 


Clinicnl and 

Number of 
cases 

Cholangio- 

grapliy 

Complications 


patho-nnntomicnl 

picture 

none 

Cliolangitis 

Others 


done 

not done 

suspected 

definite 

Cases without com- 
mon hilc-ducl com- 
jiUcalions 

Withoutcholecystitis 

61 

51 

37 (40) 


1 (-) 

23 (11) 

Chronic » 

80 

82 

43 (GO) 

1 (-) 

2 (-)!34 (22) 

Acute » 

12 

29 

3 (22) 

1 (-) 

1 (-) 

7 (7) 

Cases xuith choJedochus 
cotnpUcaiions, pan- 
creatitis symptoms or 
liver disease 

Aseptic obstruction 
removed at opera- 
tion 

27 

3 

15 (3) 

1 (-) 

1 {") 

1 

1 

10 (-) 

Others 

123 

21 

49 (12), 9 (2) 

7 (2)i58 (5): 


to what is said on pp. G — 7 that, among others, Graham (1928), 
Agerup (1944) declare that in acute and to a certain extent even 
in chronic cholecystitis there occurs a probably lymphogenous 
hepatitis which in cases with acute bacterial cholecystitis may 
encroach on the finer bile-ducts in the liver and give rise to a 
cholangitis. IVIArtenssok (1941) has also shown that in of the 
cases with gall-bladder stone without symptoms there are changes 
in the liver which may be interpreted as a slight chronic peri- 
cholangitis. Clinical experience like the present study, however, 
shows that post-operative cholangitis does not usually arise after 
cholecystectomy alone in cases with stone with or vdthout chronic 
inflammation in the gall-bladder and without common bile-duct 
complications (see tab. 2). It is therefore noteworthy that among 
the 141 such cases 'ivhich in this material were cholangiograpJned 
definite cholangitis occurred in 3 cases and suspected cholangitis 
in 1 case, i. e., 2.8 %, while none of the 133 not cholangiographied 
cases of this hind had post-operative cholangitis. It is noteworthy 
also that local complications were present in 41.7 % of these 
12 cases where cholangiography was allied to cholecystectomy 
for pure acute cholecystitis, while local complications did not occur 
in the 29 cases which were not cholangiographied. 

Of the above 4 cases where, without conditions disposing to 
post-operative cholangitis being present, post-operative cholan- 
gitis did arise after cholecystectomy cholangiography there 
were found, in the 3 cases where the content of cystic duct was 
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cultivated, masses of E. coli. In the fourth case { J. No. 606. 43) no 
cultivation was done at the time of operation hut later staphylo- 
cocci were found in bile from the common bile-duct (obtained by 
drainage). In all four cases cholangitis symptoms came in direct 
conjunction with the operation. It is of special interest that the 
St/aphylococcous infected case, and the three cases where E. coli 
were found in cystic duct but where post-operative cholangitis 
probably did not occur (see tab. 1) all had primarily common 
bile-duct drainage, while the 4 cases ndth E. coli in cystic duct 
where post-operative cholangitis arose or persisted or where 
death in hepato-renal syndrome occurred post-operatively did 
not have common bile-duct drainage. In all these coli infected cases 
the cholangitis took a grave turn and only that which secondarily 
received common bile-duct drainage gradually recovered. Common 
bile-ducts drainage used primarily after cholangiogra'phy in cases 
infected with E. coli would seem therefore to he able to prevent the 
occurrence of post-operative cholangitis or at least to give such a 
disease a better prognosis. 

Further study of the 4 cases of post-operative cholangitis, where 
cholangiography could be suspected as cause, showed that they 
occurred under the latter half of 1943 and the first half of 1944. 
It was found that nothing new in operation technique had been 
introduced during this period, that there was a minimum of oper- 
ation trauma in all 4 cases buu that owing to the difficulty during 
the war in obtaining perabrodil the contrast medium used in- 
stead was jodairal forte. Therefore, as the jodairal may be thought 
to be the cause of the grave post-operative cholangitis, the material 
was classified on the basis of contrast medium used, occurrence 
of infection in the gall-bladder or cystic duct at the time of opera- 
tion and complications (see tab. 3). It was found then that post- 
operative cholangitis arose almost only in those cases where chol- 
angiography was carried out with jodairal forte (60 % ortho- 
iodine-hippur-acid with a small addition of urethane. Americ. 
hippuran the same in 40 or 48 % solution). As at the same time 
the percentage of cases with uneventful subsequent course was 
greater and other complications fewer in the sterile cases during 
the period of jodairal than during the period of perabrodil (see 
tab. 3) the suspicion is strengthened that cholangiography ivith 
'jodairal forte, particularly if carried out through a cystic duct in- 
fected icith E. coli, presents great danger of post-operative cholangitis. 
In those cases were perabrodil was employed post-operative cholan- 
gitis only occurred in the cases infected with E. coli (see tab. 3). 
It is not possible of course clinically to decide whether cholan- 
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Table 3. 

Incidence of different post-operative complications after use 
of the different contrast media. 


Contrast medium 
(number of cases) 


Cholangitis 


definite 


suspected 


Otlior 

complications 


Uneventful 

subsequent 

course 


Abrodil (62) 

Jodairal 60 % (73) 
Jodairal 40 % (1) 


Abrodil (16) 

Jodairal 60 % (10) 
Jodairal 40 % (1) 


Abrodil (6) 

Jodairal 60 % 


(IS) 


Jodairal 40 % (0) 


Abrodil (77) 

Jodairal 60 % (41) 
Jodairal 40 % (2) 


18.S o;, 
30.O % 


n.i % 


7.1 


O' 

lO 


Xo growth on ciillivalion. 


3.2 % 
4.1 % 


■oO 7 0/ 

0.1. I ,g 


37.1 % 
45.3 o/„ 


Growth oj E. coU. 
IS.S 
20.0 


O' 

rO 

O' 

,o 


2 , 1 .;, 


O' 

/o 


i 25.0 % 

I 50.0 % i — 

Death of hepatorenal Rjm- 
; drome after 5 da 3 's. 


Other pathogenous bacteria. 
16.7 % 

IM % 


33.:i 


Xo cultivation. 

36.1 
36.0 


O' 

'O 


50.0 OJ, 

44.1 % 


0/ 

/n 

O' 

/o 


62.3 % 

% 


51. 


+ + 


giograpliy tvith jodairal forte presents risks for cholangitis. The 
author has therefore made an experimental study of this question. 

2. E.xporimental Pai’t. 

Presentation of the 'problem: Can cholangiography carried out in 
the same way as on living persons hut with jodairal forte or per- 
abrodil infected with E. coli, produce cholangitis in animals with 
healthy liver — ^bile-ducts — ^pancreas — duodenum-systems? If that 
is the case what is the determining factor — the washing up of the 
infection into the finer bile-ducts, the injury to the bile-ducts by 
an injection fluid or a combination of these? 

Can anything be done to avoid the injuries or to prevent them 
assuming a serious character? 


a. Animal Experiments. 

3Iaterial atid technique: The size of the material is given in tab. 
4 — 6. On 4 rabbits gallstone had previously been produced by 
the irritation-free inoculation of “typical Bacilli” in the gall- 
bladder, described by the author 1941. At the operation the gall- 
bladder in these cases was macroscopically unchanged as also the 
liver and the deep bile-ducts, but small concretions were found in 
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the gall-bladder. Otherwise all the animals were healthy with the 
exception of one which had scattered coccidious cysts in the liver 
(rabbit 30). Purposely one experimental animal with recognized 
strong ability to throw off poison in the liver (dog) and one with 
poor capacity for such (rabbit) were used. 

The technique, which for long offered great difficulties, was as fol- 
lows; The dogs are pre-administered with morphine subcutaneously, 
first 5 eg and after intervals of h. supplementary doses of 3 eg (some- 
times more) until the animal without other anaesthesis allows the 
laying bare of v. saphena magna, where a sterile heparinised cannula 
is inserted aseptically for intravenous narcosis. Rabbits are not ad- 
ministered any medicine but are put asleep like the dogs by intra- 
venous narcosis with narkotal, which is given in such fractions that 
the dog is kept just under the state of extinguished reflexes during the 
whole operation on the abdomen while the rabbit only supports this 
during the actual cholangiography. The operation is done strictly 
aseptic with the animal in gaU-position, centre line incision in the 
epigastrium, cystectomy, sample of bile for cultivation (in all the ex- 
perimental animals proved sterile), introduction of a specially designed 
metal cannula, which slides very easily in the ducts and has blunted, 
flexible end, in through the opening of the cystic duct and up into one 
hepaticus duct, firm clipping of the cannula on the cystic duct with 
padded clamps, slow pouring in of the fluid without the slightest 
pressure — no dilatation of the bile-duct occurred — , X-ray photo- 
graphy with portative apparatus (exposure for rabbit: 50 Kv., app. 
20 Ma -f- minimum time; for dog individual) and suture of the cystic 
duct. Por the dogs a fine drainage tube is laid against the foramen 
Winslowi for a couple of days. For the rabbits only suture of the ab- 
domen walls. The whole operation should not for rabbits be allowed 
to take more than 8 — 10 min., for dogs a little longer and the operator 
should be able throughout the time to hold the cannula well fixed and 
when injecting to observe the position of the point. Sufficient assist- 
ance therefore is indispensable. 

The emulsion of E. coli used for the experiments wdth infected con- 
trast medium w'as prepared from a 24 hours old plate culture from a 
cholangitis case from which a normal loop was taken and homogeneously 
blended in 10 ml sterile physiologic sodium chloride solution. 

Controls: By injecting only one hepatic duct it was possible 
in one and the same experimental animal by examining the not 
injected bile-ducts and liver lobes to control what changes the opera- 
tion as such gives in each animal and any post mortal changes in 
the cases when animals died of changes produced by cholangio- 
graphy. 

As a test of the actual injection of a certain amounfof fluid, experi- 
ments with injections of sterile physiological sodium chloride solu- 
tion have -been made with the most sensitive experimental animal 
(rabbit). Not until the technique had been refined and standardised 
so that 5 of these rabbits in succession definitely survived were 
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the actual cliolangiographic experiments begun. These 5 rabbits, 
which were injected with sterile ‘physiological sodium chloride solu- 
tion in quantities varying from 1.2 to 2.0 ml showed, when they 
were killed after 11 days, sterile common bile-duct, macroscopic 
and microscopic no changes in the not injected bile ducts and liver 
lobes and possibly slight oedema in the walls of the coarser injected 
bile-ducts, but otherwise no changes (see fig. 6). In a rabbit wliich 
just before this series was injected with 2.0 ml sterile physio- 
logical common salt solution and killed after 2 days there were found 
in patches in the injected hepaticus duct very light epithelium in- 
jury and swelling of the walls, but otherwise no changes. 

Results: Table 4 shows that cholangiography with E. coli infected 
jodairal forte in both dogs and rabbits regularly gives grave ulcera- 
tive-necrotic ascending cholangitis which if common bile drainage 
is not done at the time of operation regularly develops into a 
picture of cholangiectatic or ductogenous liver abscesses (see 
fig. 3 — 5, 7 — 9, 11) possibly perforation of the liver abscesses 
into the sub-phrenic space (see fig. 3) or sub-phrenic serositis, 
pleuritis and broncho pneumonia on the side of the injected 
liver lobe. In all the animals there developed a grave influence 
on the general condition, with loss of weight etc. and 3 rabbits 
succumbed in 3 days. If these observations are put against those 
in the not injected lobes and bile-ducts, where no or only slight 
secondary changes were noted (see tab. 4 and fig. 10 a, 12) and 
with trial testes after injection of sterile physiological sodium 
chloride solution (see above), then the conclusion must be that 
cholangiography with jodairal forte infected with E. coli in both 
dogs and rabbits produces grave coli-cholangitis which, if common 
bile-duct drainage is not done, ascends and gives ductogenous liver 
abscesses etc. As these in respect of patho-anatomical picture are 
entirely like those which the author under similar conditions ob- 
served on human beings even these last must with the greatest prob- 
ability be considered as caused by the cholangiography ivith jodairal 
forte carried out through E. coli infected cystic duct. 

The question was now; Is the grave post-cholangiographic 
cholangitis caused by the upwards propulsion of the infection or 
by injurious effects of the contrast medium? The results of in- 
jection of the same quantity of E. coli, which in the preceding ex- 
perimental series was diluted with sterile physiological sodium 
chloride solution to a total amount of fluid approximating to that 
in the cholangiography experiments, were as follows; In both 
dogs and rabbits the animals after about 12 hours (rabbit) — 24 
hours (dog) became ill, tender in the abdomen and died within 



CHOLANGITIS FOLLOWING CHOLANGIOGKAPHY. 


15 


1 2 days. In dll cf them there was found a 'purulent coli-cholangitis 

ivitli diffuse interstitial hepatitis (see fig. 25 a. tab. 4) -f- possibly 
lymphogenous pancreatitis, changes which, for the same reason as 
in the preceding series of experiments, ivith great probability 
< 100 X 0 caused by the upivards propulsion of E. coli. As the changes 
arising are so uniform it would seem that the relative fewness of 
the animals cannot upset this conclusion. The propulsion of E. 
coli infection in the bile tree can thus give a grave ascending coli- 
cholangitis, but the course in this case is more malignant and the 
cholangitis arising more purely exudative inflammation with 
not so much in the bile ducts and their close surroundings localized 
processes in the liver as after cholangiography with E. coli in- 
fected jodairal forte (cp. 25 and figs. 7 — 9, 11, 14). The pushing 
up of the E. coli infection can thus be assumed to contribute to, but 
not alone to cause, the grave post-eholangiographic cholangitis 
foUoiving cholangiography xoitli E. coli infected jodairal forte. 

What then are the changes produced by cholangiography with 
sterile jodairal forte? Consideration of this was rendered difficult 
because the cases were so easily infected secondarily probably 
from the intestine, whereby changes of the same character as after 
cholangiography with primary coli-infected jodairal forte arose 
in the injected hepatic duct and the associated liver lobe (see 
tab, 5 and fig. 13 — 15), though somewhat more tardy. These 
experiments have been included because they are thought to 
indicate that cholangiography with jodairal forte can give grave 
post-eholangiographic coli-cholangitis even if E. coli are not present 
in the bile-ducts but in the duodenum at the time of the operation, 
or if these bacteria through post-operative intestinal paresis invade 
the duodenum. 

By decreasing the total amount of injected fluid there was 
later successfully obtained the material of not secondarily in- 
fected cases cholangiographied with sterile jodairal forte that is 
reported in table 5. Erom this it appears that cholangiography 
with sterile jodairal forte even in relatively small quantities and with 
precautionary technique gives already after a few minutes micro- 
scopically visible epithelium injury (rupture of outer walls of the 
cells, evacuation of cytoplasma) -f sub-epithelial and intramural 
oedema. These changes are rapidly followed by necrotic ulcera- 
tive mucous membrane processes which are succeded by a (in- 
flammatory?) reaction in the wall with round cell infiltration 
mainly of eosinophiles and give persisting ulcerative necrosis of 
the mucous membrane (see fig. 19), strong wall sclerosis in the whole 
bile tree (see fig. 18) and eventually microscopic liver necrosis (see 
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fig. 20). lu the lumen of the bile ducts plentiful detritus is to be 
seen (see fig. 19) and possibly bile thrombi. As .injection of the 
same quantity of sterile physiological sodium chloride solution 
did not cause any changes -whatever (see p. 11), the injuries can only 
be accounted for by the jodairal forte. These changes in fact very 
much resemble those observed in the cases after cholangiography 
with coli-infected jodairal forte (cp. fig. 17 and 19) -which means 
that injurious effect due to the contrast medium 'probably plays a 
large part in the occurrence of the grave post-cholangiograpliic 
cholangitis folloiving cholangiographic U'iih jodairal forte in coli 
infected cases. 

The question -will then be; Can the injurious effect of jodairal 
forte be eliminated by diluting the fluid? To determine this the 
author has made experiments with 40 % jodairal (= the hippuran 
of the Americans), which would seem to be the lowest concentrat- 
ion to which jodairal can be brought down without its contrast 
effect being too weak for clinical use. For the same reasons as in 
the preceding series of experiments the results of the experiments 
-with cholangiography with sterile 40 % jodairal (see tab. 5) may be 
said to show that changes arise shnilar in principle to those after 
60 % jodairal, though the necrotic processes are little evident or 
are missing, and the changes only exceptionally (2 case in 7) en- 
croach on the finer inira-hepatic bile-ducts and persist. In these 
experiments there was good opportunity to note that the first 
changes in the epithelium consist in swelling of epithelium’s 
outermost parts and appearance of a great number of fluid filled 
(fat colouring etc. negative) cavities beneath a stretched but un- 
broken outer membrane as if the cells were boiling (see fig. 21). 
At other spots it can be seen that the outer membrane is ruptured 
and the cell-content thro^vn out in a cascade from the cell (see 
fig. 22). These changes, which certainly are less pronounced than 
the initial ones after jodairal forte, but still very similar to those, 
seem to me to indicate the result of traction. The most likely 
explanation of this phenomenon is that the injurious effect of the 
jodairal initially is an osmotic effect. The observa-tions made by 
Ljxjnggren (1932) in experimental retrograde pyelography with 
umbrenal seem to support this opinion. 

The results of cholangiography with E. coli infected 40 % jod- 
airal make it probable that in such cases cholangitis always arises 
and usually is violent and ascending and as anticipated, patho- 
anatomically constitutes a mixed type of the cholangitis that is 
seen after E. coli-infected jodairal forte and after only injecting E. 
coli emulsion (see tab. 5 and fig. 24). By diluting the jodairal 




Fig. 2. Jlacro-photo of grave ascending cholangitis in Imman being, probabl 3 ' 
caused by cholangiography u’ith jodairal forte through coli-infcctcd d. cysticus. 

a. duotogenoiis liver abscesses. J>. scarred d. hepaticus. c. d. choledoclnis. 
(1. duodenum. 



Fig. 3. Grave coli-cholangitis 
with ductogenous liver ab- 
scesses in dog 1 month after 
cholangiography with E. coli- 
infected jodairal forte. 

a. ductogenous liver abscess 
with perforation to sub- 
phrenic space, b. part bent 
forward of injected liver 
lobe showing strongly Avall- 
thickened ampule-like en- 
larged intra-hcpatic bile- 
ducts. C. strongly sclerotic 
injected d. hepaticus. (1. un- 
changed not injected d. 
hepaticus with corresponding 
unchanged liver lobe (f.). 
0 . d. choledochus, unchanged. 
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Fitr o. Injcctocl cl. hcpaticus 
ohame dog as in Fig. 3 (near 
common bile-duct) .sbonin= 
the chronic inflamed "‘ ‘ 

in the lumen purulent clots , 
exfoliated epithelium, 
a lar^c light fluid-filled 
cells which at " 
and discharged their } 
plasm. 




Fig. G. D. liepaticus of rabbit injected 11 days previousl}' Avitli sterile phj'sio- 
logical sodium chloride solution in the same quantitj' ns for cholangiography. 
Mucous membrane and walls entirely unchanged e.xcept possibly for a slight 

sub-serous oedema. 



Fig. 7. Cavern-like en- 
larged intrahepatic bile- 
duct with granulation- 
tissue-like sclerosis in the 
wall and pus in the lumen 
but mucous membrane 
fully apparent in spots 
(same case as Pig. 3). 




Fjc. S. Enlarged deformed 
intrahepatic small bde-duct 
V ith diapedesis of leucocytes 
and pus in the lumen = cho - 
angitis (same case as )• 



9. Small bile-duct 

of^one side entirely destroyed so 
that lumen opens into purulent hi 
neciosis (same case as I'lg. d)- 




Fig. 10. The not injected liver lobe of .same dog as in Fig. 3, unchanged even microscopically. 



Fig. 11. Rabbit cholangio- 
grapliied with coli-infect- 
ed jodniral forte. 

a. large bile-duct ■with- 
out mucous membrane 
and with necrotic tissue 
projecting into the lumen. 
1). polynucleous round 
cells in very small bile- 
ducts (acute grave chol- 
angitis). 
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Fig. 12 Part of not injccttd unchanged luer lobe of same case as Fig. 11. 



Fig. 13. Liver changes (dog 4) arising after cholangiography with jodairal forte + 
secondary infection by JE. coli. 

a. rupture of necrotic bile-duct wall with ductogenous liver-abscess. 




Fig. 14. Intersfcittal eholangiolitic punilcnt-sclerotic inflammaticn ^vith foreign 
bodies (a) and giant cells of foreign body type (b) from injected liver lobe in dog 4. 



Fig. 15. Not injected, unchanged liver lobe of dog 4. 




Fi". 10. Injected d. he- 
pntiens 20 li. after chol- 
nngiography 'vith coli- 
infected jodiiirnl forte. 
"Wall oedema, liydropic' 
epithelium cells (n) and 
subepitholial oedema (b.) 
Hardly visible inflam 
matory exudate. 1 















Fig. 18. Late changes in rabbifc 
after cliolangiograiiby with sterile 
jodniral forte. 

a. Section surface of the un- 
changed not injected liver lobe. 
1). section surface of iiijected liver 
lobe showing the sclcrotically en- 
larged ■wall-thickened bile- ducts and 
the atrophy of tlie liver, c. sclerotic 
injected d. hcpaticus. <1. unaffected 
d. choledochus. 
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Fig. 19. Late changes in d. 
hepaticus of dog injected with 
sterile jodniral forte. 

a. partly cristallinc debris 
and at i small thrombi, 
h. karyorrhexis. c. water 
vacuole. d. sub-opithclial 
oedema beneath strongly 
swollen hydrojjic cells with 
blurred nucleus-cytoplasm 
boundary. 









]‘ig. 20. Central acinous 
lucr necrosis inter 
ncinoiis bilc-diict uith 
markedly destroyed parti- 
ally dissohed epithelium 
membrane and slight ■Hall 
sclerosis (sterile jodairal 
forte). 



Fig 21. Part of mucous membrane m d hepaticus branch 20 min. after cholangio- 
graphy with sterile 40 % jodairal There can be seen the outer membrane of the 
epithelium as if lifted up irith a light zone under (a) and at one place soapbubblc- 
like swelling of the outermost parts of the epithelium (b). 




Pig. 22. Another part of t)io same d. liepaticiis as in Pig. 21 sho^ving how the 
epithelium at a couple of places empties its contents in a cascade into the lumen. 



Pig. 23. Persisting slight sclerosis around the finer intrahepatic hile-ducts after 
cholangiography with sterile 40 % jodairal. 
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Fig. 24. Cholnngiolitis 2 days 
after cholangiography with 
E. coli-infcotcd 40 % jodairal 
showing enlarged bile-duets 
with swollen partially dis- 
placed epithelium with crystal 
in the lumen (it), diapedcs.s 
of leucocytes (b), oedema + 
purulent exudate in neigh- 
bouring liver acinus -r in- 
flammation in accompanying 
vessel (c)- Rabbit. 



Fitr. 25. The strongly 

exudative (phlegmonous- 
absceding) cholangiohtic 
hepatitis after injection 
of E. coli in physiological 
NaCl (same fluid amount 
as in cholangiograpny)' 
1 day. Rabbit. 




Fig. 2G. D. hepaticus branch after cholangiograp]iy M'itli sterile perabrodilo 
showing slight vacuolization of the epithelium cells without desquamation. A 
leucocyte may be seen in the right. Slight oedema. 
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Kg. 27. Shows the strong exudative cholangiolitis after cholangiography with 
coli-infected perabrodil. Clots in the bile capillaries. 




Fig. 28. Bile-ducts and liver of dog 3 weeks after cholangiography with coli- 

infected perabrodil. 

a. normal section surface of injected liver lobe. b. somewhat scarred injected 
d. hepaticus. c. d. choledochus. 




CHOLANGITIS FOLLOWING CHOLANGIOGRAPHY. 


0 .2 
ts 43 

o .... 

1 

a 



° a ft 

« t§ 

tj. ^ <D 
-iJ 

O --S O 
n o © 
O 


ft ;a o 

S S ” 

ft S “'a 
§ 42 + g 

OS'--® 

a 2 • 

45 ) ■« 


— 
c> I 

CO 


^ M cS ^ 

I i? 

§ &•§.> 

« W >3 



g,ar^ft 


r*. 

i-d ® .2 
.-*2 
>S >40 
TO 


o 

■M 

o 

C<3 

O 

o 

i ! 

+ ■ 

+ 

N I 

o 

o 

1-5 

j CQ 


4? ; 

; 

• 



[> 

CO • 

• 

CO 


O 

o 


T-f 

CO 


2-46303^^. Acto c?Mr. Scmidinav. Vol. XCIV. 


(Confc.) 





Patho-anatomical changes Remarks 



CHOLANGITIS HOLLO^VINQ CHOLANGIOGRAPHY, 


19 



.5 o to 
-W . rt o 

*-» G ^ *5 
o .G *t5 

c.Sio 


^ flT) S — 
to o c ‘c; cd 
:s ^ cl P o 
CO 






Amount of con- 

Animal trast medium Period of 



hydropic, partially desquamated 
epithelium. Slight sclerosis. R. 34 
sclerosis in whole bile tree 
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Experiments with sterile and E. coU-infecled perabrodil. 
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forte doivn to 40 % therefore in sterile cases grave ‘persisting injuries 
to the deep bile-duets should mostly he avoided hut on the other hand 
ascending eoli-cholangitis cannot be avoided in cases ‘with E. coli 
in cystic duct or common hile-duct. Nor in tlie last named cases 
would there seem to he any benefit by rinsing out contrast medium 
after cholangiography with sterile physiological sodium chloride 
solution, as Budsteom and others have proposed, as we know 
that washing up of E. cob alone is sufficient to bring out cholan- 
genic hepatitis (see p. 12). 

The question then became; 'l^Tiat are the effects of abrodil 
and perabrodil on the bile ducts and the liver? Experiments with 
these preparations are reported in tab. 5 and 6. The abrodil used 
is manufactured by AfB Leo, Ualsingborg, Sweden, also called 
contrast U (monoiodine-metansulfonate of sodium), which in 
experiments, both sterile and E. coli infected, gave in principle 
the same results as 40 % jodairal (see tab. 5). Sterile perabrodil 
(Bayer) seemed on the other hand only to produce very slight changes 
— compared with those following sterile physiological sodium 
chloride solution (see p. 14) — in the coarser bile-ducts' mucous 
membranes, consisting mostly in loosening of the epithelium and 
sbght epitheUum desquamation (see fig. 26). When E, coli is 
present there also arises post-chola'ngiographic cholangitis, which 
in one dog was very slight but in rabbits gave a picture similar 
to that after injecting E. coli alone (see fig. 27), though not quite 
as violent. This last feature may be due to individual variations 
or bactericide affect of the perabrodil. In the cases with E. coli- 
infected perabrodil it would seem that the main cause of the post- 
cholangiographic cholangitis was the mechanical propulsion of 
the infection. 

b. In-Vitro Experiments. 

Testing: the Bactericide Properties of Various Jodairal Soiutlons 

ag’ainst E. coli. 

From the animal experiments it would seem to be shown that 
the more concentrated jodairal forte gave an inflammation more 
localized to the actual bile-ducts when experimenting with E. 
coli infected fluid while cob-infected 40 % jodairal gave an in- 
flammation recalling more the picture after injection of E. cob 
alone. This would seem to point to a bactericide effect of jodairal 
against E. coli. The writer has therefore done the following test: 

A normal loop of E. coli from a day old plate culture was blended 
quicHy to homogeneous suspension in each of 4 tubes containing 4 
ml of 60 %, 45 %, 40 % and 15 % jodairal respectively, which had 
been heated to 37°. The tubes were kept in thermostat at 37 and^ after 
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various intervals 0.05 ml of tlie fluid was spread ou Endoagar, Incuba- 
tion for 24 b, then reading by counting the colonies. 

Result: Table 7 shows that jodairal has an astonishingly strong 
bactericide effect in higher concentration and that the bactericide 
effect is ‘proportional to the concentration of the contrast medium. 

Table 7. 


In-vitro tests of bactericide effect of jodairal on E. coti. 


Time of jodairal action i J o d a i r a 1 - c o n c e n t r a t i o n 

on ji. uou uiLvr ^ 

emulsificntion 1 

- ou /o 

45 % 

40 % 

15 % 

1 min i 0 — i- 

3 » , 0 

5 » ' 0 

40 » ‘ 0 

Within 24 hours 0 

+ 4- 
0— f + 
0-+ 

0 

0 

0— + + 

0 — h-i- 
0 

0 

-f-h-h-f- 
-f-f -h-f 
-f-h-h-b 

'o 


Notes: 0 = 0 growth, + = isolated colonics, =up to 100 colonies, 
+ -j-+ = more than 100 colonies, = masses of colonics. 

The table represents the summary of 3 different tests with different ampoules 
of contrast medium. 

That this effect does not apply fully in vivo would seem to be 
due to several circumstances. 1. The epithelium-injury seem to 
arise parallel to the solutions in question attaining their maximum 
bactericide effect (cf. tab. 4, 5 and 7). 2. In \>ivo the contrast 
medium is partially diluted by bile which decreases its bactericide 
effect, and at least in human beings B. coli might conceal them- 
selves in debris which increases the possiblitiy of the E. coli 
evading the bactericide. 

In connection with this it is of interest to see hoio long the con- 
trast medium remains in the bile-ducts and is able to apply both 
its injurious and its bactericide effect. To arrive at an idea of this 
point there was taken from rabbit 19 and 20 (see tab. 4) a specimen 
from each injected hepatic duct for microscopic fluoroscopy ■ — 
the jodairal because of its iodine content being fluorescent — , 
which was kindly carried out by Dr. Stuee Helandeb. It was 
found that after 3 minutes practically all the jodairal had already 
left the bile ducts. This still further supports the view that the 
jodairal does not succeed in developing its maximum bactericide 
effect against E. coli in vivo during cholangiography. 

Testing the Osmotic Pressure of the Various Contrast Media. 

The first changes arising after cholangiography with jodairal 
forte and 40 % jodairal are histologically of such a nature that 
they suggest that it is in the first place an osmotic effect of the 
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jodairal wliicli gives tlie injuries in tlie bile ducts (see p. 14). The 
osmotic pressure of various contrast media has therefore been 
determined as follows: 

At first determining of the freezing point for the different contrast 
media. The molar concentration was then determined in the usual 
way and the osmotic pressure calculated according to the formula 

p = m X 0.082 X T. 

In this formula p = osmotic pressure at 37° expressed in atmospheres, 
m = molar concentration per lit. and T = absolute temperature. The 
formula holds good -when the solutions are entirely dissociated. As 
may he seen from tab. 8 the figures for molar cone, do not represent 
complete dissociation. The difference, however, is so little that it does 
not alter the results in principle. 

Table 8. 


Physical properties of different contrast media employed 
in cholangiography. 


Contrast medium 

Freezing point 
(0°) 

^lolar 

concentration 
in mol per 
liter 

Osmotic 
pressure in 
atm. at 37° 

Jodairal forte (60 % w . 
uretane) 

— 5.012 

2.69 

68.19 

Jodairal 60 % 

— 4.918 

2.61 

67.21 

» 50 % 

~ 4.156 

2.10 

60.90 

» 48 % (hippuran). . . 

— 4.032 

2.17 

55.09 

» 40 % 

— 3.176 

1.87 

47.50 

» 30 % 

— 2.831 

1.52 

38.69 

» 20 % 

— 1.791 

0.96 

24.52 

Perabrodil 35 % 

— 2.095 

1.13 

28.62 

Diodrast 

— 2.210 

1.19 

30.20 

Blood 

— 

— 

7.66 


The results appear in tab. 8 where comparison is made with the 
osmotic pressure for blood, which should give an approximate 
idea of the osmotic pressure of the liver bile. It was found that 
jodairal forte has app. 9 times greater osmotic pressure than 
blood, 40 % jodairal between 6 and 7 times and perabrodil app. 
31/2 times as great osmotic pressure as blood. 

These discoveries make the various degrees of injurious effect 
of the said contrast mediums on the deep bile-ducts during chol- 
angiography quite comprehensible if, as the histological picture 
indicates, it is assumed that the injury arises chiefly through osmo- 
sis. Preliminary results of experiments with sterile sodium chlor- 
ide solutions of the same osmotic pressure as 60 % and 40 % 
jodairal' support this, but show at the same time that another 
factor, frohahly a chemically toxic one is 'partly responsible. 
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3. Prophylaxis against Post-ChoIaugiograpMc Bile-Duct 
Injuries and Ascending Cholangitis. 

Seeing ttat the aseptic bile-duct injuries invariably arise, in- 
variably persist and are grave, even attacking the liver parenchyma 
and above all as they seem to favour the occurrence of a secondary 
cholangitis (cf. tab. 3 “clinical cases with 0 growth” and tab. 4) 
both in man and animals following cholangiography with jod- 
aixal forte, it seems to me to be beyond doubt that jodairal forte 
should be discarded as contrast medium in cholangiography. I'ollow- 
ing 40 % jodaixal and abrodil Leo there certainly appear as a rule 
only transitory injuries but, even with these, isolated cases with 
persistent injuries have been observed. Seeing that perabrodil 
according to both Hulten’s and my experiments and the clinical 
observations in none-infectious cases does not appear to cause 
injuries of practical significance, it seems to me advisable that also 
40 % jodairal and abrodil or contrast U. Leo should be discarded and 
only perabrodil be employed in cholangiography. Now the German 
perabrodil is not obtainable, but A/B. Pharmacia, Stockholm, 
Sweden, have according to information succeeded in synthetizing 
a perabrodil with the same physical properties as the German. 
The author has been granted permission to test this on animals 
before it is made available for use on human beings. Preliminary 
tests with this contrast medium have given promising results. 

In infected cases, especially with E. coli in cystic duct or common 
bile-duct, there arises, as was found in animal experiments, reg- 
ularly ascending cholangitis, irrespective of the contrast medium 
used, and observations on human beings suggest that the risk of 
post-cholangiographic cholangitis in these cases is very great. 
The observations on human beings further indicate that the sole 
therapeutic measure, at least in cases of infection with E. coli, 
that might be able to prevent this cholangitis taking graver forms, 
is a primarily undertaken common bile-duct drainage. Animal 
experiments support this but show also that despite common 
bile-duct drainage a fairly grave inflammation is developed in 
the principal bile-duct. As in these cases it is the propulsion of the 
infection to the finer intrahepatic bile-ducts that is the essential 
factor, it seems to the author that prophylaxis theoretically can 
only follow two paths. The one would be, like Mibizzi, not to 
inject more than 3 — 4 ml contrast fluid so that only hepatic 
and common bile-duct are filled. In this conheotion it is interesting 
to note that at Bobin’s clinic, where hippuxan (= 48 % jodairal) 
was employed, a change seems to have been made to such a 
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principle (see p. 1 — ^2). Tlie author has in two cases tried to do 
cholangiography with 3 — 5 ml 40 % jodairal, but the pictures 
were not satisfactory. The other way is during the oferation to 
make a smear from the contents and the mucous membrane of the 
cijstic duct and after Gram-staining search for bacteria, especially 
E. coli, and in the presence of E. coli particularly, refrain from 
cholangiography or, if this is considered unavoidably necessary, 
undertake primarily common bile-duct drainagae. 

The demonstration of bacteria, particularly E. coli, in smears 
from bile after staining according to Gram, frequently involves 
great difficulty as Gram-negative crystals and debris may be 
difficult to distinguish from Gram-negative rods. However, if the 
specimen is taken with a bile spoon and transferred to a sterile 
tube containing 10 ml aqua dest., which is heated nearly to 
boiling point and then centrifugued, it will be found that the bac- 
teria even when occurring sparsely stand out very clearly from other 
confusing particles, which are then few in number. Still more pure 
will be the preparation if, instead of water, warm chloroform 
is used, the smear then being made from the grey slush which 
floats on the chloroform after centrifuguing. However, a culture 
as a control can be made from the specimen in sterile water. 

Finally it should be remembered that rinsing the bile tree with 
the object of diluting or washing out the contrast cannot be con- 
sidered advisable in cases with inflammation. Naturally the in- 
flammation is more certain to be propelled into the gall tree while 
the bactericide effect of the contrast will be smaller, and washing 
up alone of E. coli can give coli-cholangitic hepatitis (see p. 16). 

If the technique proposed by the author is employed there 
should be very few cases where cholangiography with perabrodil 
could be considered contraindicated because of risk for post- 
cholangiographic cholangitis, in an operation- material where 
the principle is to operate at “free interval”. Coli infection in 
cystic duct occurs in this case according to the author’s investiga- 
tions only in a couple of percent. 


Summary. 

1. Cholangiography with jodairal forte produces in the oases 
with E. coli at the place where the cholangiography cannula is 
introduced, constantly in dogs and rabbits and at least in 60 % 
of human beings, a grave ascending cholangitis which may lead 
to death. Even in cases where cholangiography is carried out 
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witli 40 % jodairal = American iiippuran, contrast U (aBrodil 
Leo), perabrodil or physiological sodium chloride solution, every 
one E. coli infected, there is obtained constantly in animals postt 
cholangiographic cholangitis though of another patho-anatomical 
picture. Experience from the clinical material suggests that this 
may even occur in human beings. 

2. In cases Tvith jodairal forte the post-cholangiographic chok 
angitis is due to a collaboration of the injurious effect of osmosis 
(and chemical toxicity?) on the bile-ducts and the propulsion of 
E. coh into the finer intrahepatic bile-ducts; in experiments "with 
40 % jodairal and 'vsdth contrast U Leo mainly to upwards pro- 
pulsion of E. coli and with perabrodil probably only to upwards 
propulsion of E. coli. 

3. The only means of preventing the postcholangiographic 
cholangitis taking graver forms involving the liver has both in 
observations on human cases and in animal experiments proved 
to be primary common bile-duct drainage. Nevertheless this 
cannot prevent a grave hepato-choledochitis. 

4. Even in cases primarily sterile, jodairal forte and in isolated 
cases also 40 % jodairal and contrast U Leo produce persistent 
injury on the deep bile-ducts and possibly liver necrosis in the. 
animals, and both clinical experience and animal experiments 
indicates that cholangiography with these may secondarily give 
grave ascending coli cholangitis. On the other hand perabrodil 
would seem in sterile cases not to produce injuries of practical 
significance . 

5. Jodaical forte, 40 % jodairal (and hippuran) as well as 
contrast U Leo and similar preparations should not be employed 
in cholangiography but e. g. perabrodil and preparations physic- 
ally similar to it. 

6. In each case of intended cholangiography tests might be 
taken from the contents of cystic duct and examined for bacteria 
in Gram-stained smears. Directions for improving the diagnosis 
with such smears are given. In cases where bacteria, particularly 
E. coli, are found in these preparations, cholangiography should 
not be done or, if it is considered unavoidable, common bile-duct 
drainage should be primarily undertaken. 

7. Einally it is pointed out that in the material where operation 
is done at “free interval” the incidence of E. coli in cystic duct 
is only a couple of percent — 2.8 % of the total material chol- 
angiographied — which shows that the cases where cholangio- 
graphy because of risk for post-cholangiographic cdh-cholangitis 
should not come into consideration are relatively few. 
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Zusammenfassung. 

1, Die Cholangiograpliie mit 60 %igem Jodairal ruft in den-* 
jenigen Fallen, wo an der Binsticlistelle fiir die Cholangiograpliie- 
kan^e E. coli vorlianden sind, beim Hund und Kaiiincben regel- 
-massig, beim Menschen jedenfalls'in 50 %, eine scbwere aszen- 
dierende Coli-Obolangitis bervor, die zum Tode fiibren kann. 
Auoli in denjenigen Fallen, wo zur Cbolangiograpliie 40 %iges 
Jodairal (= amerikanisches Hippuran), Kontrast U (Abrodil Leo) 
Oder Perabrodil benutzt wird, oder wo man physiologisclie Kocb- 
salzlosung in entsprecbender Weise anwendet, resultiert aus- 
nalimslos in mit E. coli infizierten Fallen bei den Versuclistieren 
eine postckolangiograpliiscbe Cholangitis, allerdiugs mit einem 
anderen pathologisch-anatomisclien Bilde, Die Erfahrungen an 
Minischeh Materialgruppen sprechen dafiir, dass dies anch beim 
Menschen vorkommen kann. 

- 2. In Fallen mit 60 %igem Jodairal beruhen die postcholangio- 
graphischen Cholangitiden auf einem Zusammentreffen der scha- 
digenden Einwirkung auf die Gallenwege durch Osmose (und 
cKemisch-toxische Reizung) und des Eintreibens der E. coli in 
die feineren intrahepatischen Gallengange. In Versuchen mit 
40 %igem Jodairal und Kontrast XJ (Leo) tragt hauptsachlich 
die Verbreitung der besagten Erreger die Schuld, bei Verwendung 
von Perabrodil -wahrscheinlich allein. 

3, Als einziges Mttel, um,zu verhiiten, dass die postcholangio- 
graphische Cholangitis bedrohlichere Formen, mit Beteiligung 
der Leber, annimmt, hat sich sowohl nach Beobachtungen an 
Patieuten als auch in Tierversuchen die primare Anlegung der 
Oholedochusdrainage erwiesen. Auch diese vermag jedoch bei 
bestehender Coh-Infektion nicht eine schwere Hepato-Choledo- 
chitis zu verhindern. 

4. Selbst in primar sterilen Fallen lost 60 %iges Jodairal — 
in vereinzelten Fallen auch 40 %iges Jodairal und Kontrast U 
(Leo) — bei den Versuchstieren eine schwere Dauerschadigung 
der tiefen Gallenwege sowie unter Umstanden Lebernekrosen aus, 
und sowohl klinische Erfahrungen wie Tierversuche deuten dar- 
auf hin, dass sich aus diesen Veranderungen sekundar bedrohliche 
aufsteigende Coli-Cholangitiden entwickeln konnen, Perabrodil 
dagegen scheiut bei sterilen Fallen keine Schadigungen von 
praktischem Belang hervorzurufen. 

, 5, Verf. ^chlagt vor, Jodairal forte, 40 %iges Jodairal (und 
Hippuran) sowie Kontrast U (Leo) und ahnliche Praparate nicht 
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zur Ciiolangiograpiiie zu bemitzen, sondern lediglich Perabrodil 
und diesem physikaliscb. gleichwertige Mittel. 

6. Verf. empfielilt, in jedem. Fall bei beabsicbtigter Cholangio- 
grapHe Proben von dem Inbalt des Ductus cysticus zu entnebmen 
und in nacb Gram gefarbten Ausstricben auf die An-wesenbeit von 
•Bakterien zu untersucben. Es vrird ein Verfabien zur Verscbar- 
fung der Diagnostik mittels derartiger Ausstricbpraparate ange- 
geben und vor der Cbolangiograpbie bei Fallen mit Bakterien, 
namentlicb E. coli, in diesen Praparaten gewarnt; erscbeint die 
Cbolangiograpbie unvermeidlicb, so soil primar die Cboledocbus- 
drainage angelegt werden. 

7, Scbliesslicb wird darauf bingeudesen, dass die Haiifigkeit 
des Vorkommens von E. coli im Ductus cysticus in denjenigen 
Materialgruppen, in "welcben die Operation im freien Intervall 
vorgenommen wird, nur ein paar Prozent von samtlicben Fallen 
betragt; dies stebt auf der einen Seite im Einklang mit dem an 
Hand des vorliegenden kliniscben Materials scbatzungsweise 
ermittelten Risiko der postcbolangiograpbiscben Cholangitis — 
2.8 % fiir das Gesamtmaterial cbolangiograpbierter Falle — und 
macbt auf der anderen ersichtlicb, dass die Zabl der Falle, bei 
denen die Cbolangiograpbie wegen der Gefabr der postcbolangio- 
grapbiscben Coli-Cbolangitis nicbt in Betracbt kommen darf, 
verbaltnismassig gering ist. 


Besnm^. 

1. La cbolangiograpbie au «Jodairal forteo, lorsqu’il existe des 
coli-bacilles dans la voie biliaire ou Ton introduit la canule a 
cbolangiograpbie, provoque de fa§on constante cbez le cbien et 
le lapin, et en tout cas cbez 50 % des humains, une cbolangite 
ascendante grave a coli, qui pent entrainer la mort. Meme dans les 
cas ou la cbolangiograpbie est pratiquee avec du Jodairal a 40 % 
(identique a THippuran americain), du Kontrast U (Abrodil, 
Leo), du Perabrodil ou de la solution pbysiologique de cblorure 
de sodium, on obtient constamment cbez les animaux en exp&i- 
ence, s’ils sont infectes de coli-bacilles, une cbolangite postcbo- 
langiograpbique, quoique avec une image anatomo-patbologique 
differente. L’experience clinique fait penser que cela peut se 
produire meme cbez Tbomme. 

2. Avec le «JodaiTal forte)) les cholangites post-cbolangiograpbi- 
ques sont causees par la combinaison d’un effet nocif d’ordre 
osmotique (+ une irritation cbimico-toxique?) sur les voies bi- 
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liaires, avec I’injection des coli-bacilles jusque dans leurs fines 
ramifications intra-bepatiques. Dans les essais avec du .Todairal 
a 40 % et du Kontrast U, Leo, elles sont dues surtout au refoule- 
ment des coli; et avec le Perabrodil elles ne sont vraisemblable- 
ment attribuables qu’au refoulement seuL 

3. Le seul mo yen d’empecber la cbolangite post-cbolangio- 
grapbique de revetir des formes tres graves et d’attaquer le foie 
c’est, tant d’apres les observations bumanines que d’apres les 
essais sur .les animaux, d’etablir d’emblee un drainage du cbole- 
doque. Mais cette mesure ne semble Dependant pas capable de 
prevenir une bepato-cboledocite severe. 

4. Dans les cas primitivement steriles le (Jodairal forte», et 
parfois meme le Jodairal a 40 %, ainsi que le <(Kontrast U», 
Leo, provoquent des lesions durables des voies biliaires profondes 
cbez les animaux en experience. Apres <(Jodairal forte» les lesions 
sont severes et souvent associees a des necroses du foie, Tant 
Fexperience cbez I’bomme que celle cbez Fanimal porte a croire 
qu’elles peuvent donner secondairement de graves cholangites a 
coli. En revanche le Perabrodil, dans les cas steriles, ne semble 
pas causer de dommage revetant une importance pratique. 

5. L’auteur propose qu’on renonce, pour la cbolangiograpbie, 
au (Jodairal forte)), au Jodairal a 40 % (et a FHippuran) ainsi 
qu’au ((Kontrast U», Leo, et aux preparations semblables, pour 
se servir uniquement de Perabrodil et de produits pbysiquement 
equivalents. 

6. Cbaque fois qu’on envisage une cbolangiograpbie il propose 
de faire un prelevement du contenu du canal cystique et d’y 
recbercber les bacilles sur frottis direct apres coloration au Gram. 
II indique comment ameliorer le rendement diagnostique de ces 
frottis directs, Lorsqu’on y trouve des bacilles, et specialement 
des coli, il faut renoncer a la cbolangiograpbie, ou bien, si Ton la 
considere comme indispensable, etablir d’emblee un drainage du 
cboledoque. 

7. Einalement il fait remarquer que dans le materiel des opera- 
tions a froid la frequence du coli dans le canal cystique,, n’ascende 
qu’a 2 — 3 pour cent de I’ensemble des cas, ce qui d’une part 
cadre bien avec le risque de cbolangite post-cbolangiograpbique 
tel qu’il fut estime dans le present materiel clinique — 2.8 %de 
tous les malades cholangiographies — et d’autre part montre que 
les cas ou la cbolangiograpbie ne peut entrer en question a cause 
de risque d’angiocbolite sont relativement peu nombreux. 
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Zur Klinik iiiid Thertipie der Rippen- 
tufoerkulose. 

Von 

HELGE SJOVALL, 

Dozent. 


In dem jetzt 'wolil beigelegten Kampf zwischen der konservati- 
ven und der radikalen Schule betreffs der Bebandlung der — 
■weniger gliicklicb — sogenannten »cliirurgiscben<( Tuberkulose 
(Tb) stand eine Form von Knochentb. ausserbalb der Diskussion. 
Seit Konigs Arbeit vom Jabre 1906 Tiber die Tuberkulose der 
Tboraxwand bestebt namlicb Einigkeit dariiber, dass bei der 
Eippentuberkulose (Rtb.) aus anatomiscben wie kliniscben 
Grunden die radikale operative Tberapie die Metbode der Wabl 
ist. Jeder, der sicb mit der Bebandlung dieser Form von Knocben- 
tb. bescbaftigt bat, wird aber Enttauscbungen erlebt baben: der 
Eingriff ist nicbt radikal gewesen, es sind langwierig sezerniereude 
Fisteln entstanden, es ist zu Friib- oder Spatrezidiven gekommen 
usw. Es uberrascbt zu seben, vde selten einem in dem sonst reicben 
Scbrifttum uber Knocben- und Gelenktb. Angaben beziiglicb der 
Rippenlokabsation und ganz besonders beziigbcb der Bebaud- 
lungserfolge dieser Form von Knocbentb. begegnen. 

Konigs (1906) Arbeit umfasst 110 Falle. Er batte eine primare Stern- 
licbkeit von i Fallen, und von den iibrigen 84 Fallen, bei denen die 
Resectio costae gemacbt worden war, waren bei der Entlassung 62 
('^4: %) gebeilt und 22 nicbt gebeilt, wabrend von den 22 Fallen mit 
blosser Auskratzung 11 gebeilt und 11 nicbt gebeilt waren. Eine Nacb- 
untersucbung begt dieser Arbeit nicbt vor. Tixier u. Thevenot (1910) 
bericbten Tiber 14 Falle von Rtb., von denen 12 reseziert und 2 nur 

3 — i61034. Acta cliir. Scandinav. Vol. XGIV. 
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ausgckratzt wordcii sind, olmc jcdocli cxaktc Aiigaben iibcr die Be- 
baiuIIungscTgcbnisse zu mnchcn. Wkiciiaiidt (IblG) bat 22 BiUlc init- 
geteilt: in 13 Biillon -vviirdc die radikale Bescktion gemnclit, in 8 Piillen 
bloss ausgekratzt, 70 % bzw. 30 % dcr Fiillc warcn nach G'/s Jahrcn 
Beobacbtungszeit gelioilt. In seiner boruliintcn Arbeit iibcr die Knoclien- 
nnd Gclenkt-b. des Ivindcsalters Imt Svkx Jouakssox (1921) 17 Fiillc, 
bei denen die liippentb. als Mnuptiibel anfgcfassb isfc, n’oztt nock 3 Fiille 
kommen, bei donen sic cine Komplikntion cincr andoren Tb. Avar. Siiint- 
licbe Fiillc sind operativ bchandclt, davon 9 mit Besektion nnd Primiir- 
sutnr, 11 init Auskrntznng; von den letzteren sind 2 verstorben, ■vvabrend 
die ubrigen bei dcr Naclumtcrsuchung 1 — 13 .Talitc nach dem Eingriff 
gebeilt warcn. Ini ilbrigcn bat man — soweit icb babe seben konnen 
— auf die gcradc in die.ser Spczinlfragc rcclit knappen Angabcn der 
Monograpbien nnd Handbiicber verwicsen, wiibrend man dcr Frnge 
nacb der Entstebung dor Rtb. ini Scbrifttnni ct\va.s stiirkcres Interesso 
cntgegcngcbracht bat (Hkxschex 1925, Sciiuf.ibeu 192G, Ciiaklix 
1937, Muhleeldeii 1938 n. a.). 

Ans dicsen Griindcn orsebien cs von Interesso, die in dcr Cbirur- 
gisclien nnd der Orthopiidisclien Klinik zn Lnnd iiber Klinik nnd 
Tberapic bei diosor wenig bcaclitcten Form von Knoebentb. 
gemachten Erfabrungen vor/.ulegcn. 

Das Slatcrial stammt ans den .Tnbrcn 1919 — 1938. Dieso Zwan- 
zigjahrosperiode wnrdc gcwablt im Hinblick auf die Exaktheifc 
der Diagnostik und urn eine geniigend langc Observationszeit bei 
der Nachuntersuchung, die im Mai/.Tuni 1913 vorgenommen wurdc, 
zu baben. Das i\Iaterial nmfasst 75 Fiillc, davon 45 i\liinncr und 30 
Frauen; das Gcscblechtsverhiiltnis isfc also 3 : 2, wiibrend z. B. 
K.ONIG ungofiibr gleicb sfcarke Frequenz bolder Gescblecbter 
meldet. Eine patbologiscb-anatomiscbe Untersuebung isfc in 50 
Fallen gemaebt worden. In 40 Fiillen — 53 % des I^Iafccrials — 
war die patb.-anat. Diagnose cindeufcig positiv, in den iibrigen 10 
Fallen erbob die Unfcersucbung unsicbere bisfcologiscbc Befundc; 
nacb den ubrigen Umsfciinden aber bandelt es sicb aucb bei ibnen 
um eindeutige Tb.-Falle. In 25 Fiillen — baupfcsiicblicb aus dem 
Anfang der Unfcersucbungsperiode — ist die mikroskopisebe Un- 
tersuebung unterblieben, dock stebt die Diagnose in Anbetracbfc 
der vorliegenden Daten in samtlicben Fiillen ausser Zweifel; 3 
zweifelbafte Falle mit niebt ganz klarer Atiologie sind lieber aus- 
gescblossen worden. 

In 68 Fallen war der krankhafte V organg auf Rippen bzw. Rippen- 
knorpel besebriinkt, wiihrend in 6 Fallen aucb das Sternum und 
in einem Fall das Scbliisselbein ebenfalls beteiligfc war. Wie Konig 
finden wir, dass die Rippen 5 — 8 mit 60 % der Fiille am bdufigstea der 
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Sitz der Tuberkulose sind. Multiple Lokalisation war in wenigstens 17 
Fallen, wakrsclieinlicli in nock weit mekr, zu verzeichnen. Denkt man 
sick den Brustkorb durch die Axillarlinie in 2 Halften geteilt, so ist der 
Sitz der Ktb. in 64 Fallen die vordere und nur in 11 Fallen die kintere 
Halfte. Die Verteilung ist also in unserem Material im Verkaltnis 6:1, 
wakrend Konig nur »wokl doppelt soviel vordere Erkrankungen« fand. 

ISTack Kremee u. Wiese ist die Rtb, am kaufigsten im 10. — ^14; 
Lebensjakre, eine Angabe, die auf unser Material in keiner Weise 
zutrifft. Das Durckscknittsalter samtlicker Patienten errecknet 
sick kier namlick mit 39 ± 2.3 Jakren. Die Alterskurve stimmt 
auck nickt mit der von Wallgren u. Lundblom (1935) gegebenen 
iiberein, die sick auf 2,031 Falle von Knocken-Gelenktb. aus 
Sckwediscken Erankenkausern stiitzte. Wakrend in dem Material 
der genannten Autoren nur 12 % der Falle auf die Altersgruppen 
iiber 40 Jakren entfallen, verzeicknen wir nickt weniger als 45 % 
oberkalb dieser Altersgrenze. Diese ungewoknlicke Altersverteilung 
lasst sick nickt gut als ein blosser Zufall ansprecken, andererseits 
aber ist es schwierig, eine befriedigende Erklarung zu finden. Mit 
Riicksickt auf die erwiesene Abnakme der Knocken-Gelenktb.- 
Haufigkeit in dem kier beriikmten geograpkiscken Gebiet ist es 
von Interesse festzustellen, ob die Altersverteilung in den 20 Jakren 
der XJntersuckungsperiode irgendwie sckwanlct. Sickere Variatio- 
nen lassen sick nickt feststellen; die Altersverteilung in den ein- 
zelnen Jakrfiinften zeigen — moglickerweise mit Ausnakme des 
ersten, dessen Kurve mekr an die WALLGREN-LuNDBLOMscke 
erinnert — denselben Typus wie die Hauptkurve. Das Material 
wird ja pro Jakrfiinft ziemlick klein, dock diirfte man die Zeit 
nickt als irgendwie belangvollen Faktor in Betrackt zu zieken 
braucken. Wallgeen u. Lundblom kaben gezeigt, dass praktisck 
samtlicke Falle von Knocken-Gelenlctb. binnen 3 Jakren nack 
Manifestation der Tb.-Infektion auftreten. Die von iknen gebotene 
Alterskurve deutet ikres Eracktens nickt auf irgendeine besondere 
Empfanglickkeit in bestimmten Altersgruppen, vielmekr ent- 
sprickt die Morbiditatskurve recht gut der Kurve primarer Tb.- 
Infektionen in den betreffenden Jakresgruppen. Die Altersver- 
teilung unseres Materials konnte andeuten, dass in unserer Klientel 
das Risiko einer Tb.-Infelcbion praktisck das ganze Leben kin- 
durck etwa dasselbe ist. In diesem Zusammenkang muss darauf 
kingewiesen werden, dass die Patienten der kiesigen Ckirurgiscken 
und Ortkopadiscken Klinik izberwiegend der Landbevolkerung 
angekoren und dass Tiertuberkulose im Aufnakmebereick dieser 
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Kliniken stark verbreitet ist. Wie dem aucb sei, jedenfalls zeigt 
unser Material, dass — wenigstens in dem in Eede stebenden 
geograpbiscben Gebiet — in samtlicben Altersgruppen etwa die- 
selbe Wabrscbeinlicbkeit einer Ktb. bcstebt, cine Feststellung, die 
von einem gerrissen differentialdiagnostischen Interesse sein kann. 

Vom kliniscben und tlierapeutiscben Gcsicbtspunkt aus scbeint 
indessen das wesentliclie Einteilungsprinzip ein anderes zu sein 
als Geschlecbt, Alter und Lokalisation. Unser Material gliedert 
sicb recbt zwanglos in zwei Hauptgruppen; 1) Eiille, bei denen die 
Rtb. nur eine Episode in einem liingeren odor kiirzeren Tb.-Leiden 
ist, und 2) Ealle, bei denen die Rtb. die tuberkulose Krankkeit 
ist. Rtb. ist, man kann wohl sagen nie primar in dem Sinne, dass 
sie die erste Tb. -Manifestation ist, dock ist sie in einer gevissen 
Anzabl von Fallen die vom kliniscben Gesiebtspunkt einzig be- 
stebende Form dieser Eirankbeit, selbst venn man durcb die 
Rontgenuntersuebung oder bei einer ekwaigen Obduktion nocb 
andere Tb.-Herde aufzeigen konnte und es in den meisten Fallen 
aucb kann. blit Hilfe der Rontgenuntersuebung bat man derartige 
Veranderungen in einem boben Prozentsatz nacbvreisen konnen— ■ 
so findet Sven Johansson Limgenveriinderungen irgendvrelcber 
Art in 44 % seines Materials — , rvenn aucb die Zablen in versebie- 
denen Statistiken erheblicb rvecbseln (Snyder 1933, Meng u. 
Chen 1935, Duncan 1937 u. a.). Vom immunbiologiscben Ge- 
siebtspunkt aus bestebt indessen aller Erfabrung nacb ein boebst 
wesentlicber Untersebied zwiseben diesen Fallen mit latenten 
Herden und denen mit manifester Tuberkulose. In unserem Ma- 
terial bat in niebt -sveniger als 31 Fallen — also 41 % — eine andere, 
aktuelle oder iiberstandene, IdiniscJie Tb. vorgelegen, eine sebr 
bobe Zabl. In 15 von diesen Fallen bat multiple Tb. bestanden. 
In 16 Fallen bat eine andere Knocben-Gelenktb. vorgelegen — 
also bei mebr als einem Fiinftel des ganzen Materials — , in 11 Fal- 
len eine Urogenitaltb. und in 16 Fallen kliniscb aktive Lungentb. 
Die einzige vergleicbbare Angabe, die icb babe finden konnen, 
ist die von Sven Johansson, dass in 5 von seinen 20 Rtb.-Fallen 
nocb andere Knoebentb. vorgelegen bat, in einem Fab. Lympbome 
und in einem Verdaebt auf Lungentb. Diese Zablen sind in beiden 
Zusammenstellungen von derselben Grossenordnung — 30 % 
hzw. 41 % — und unterstreicben die Bedeutung einer sorgfaltigen 
Allgemeinuntersucbung bei jedem Fall von Rtb. 

Die Wiebtigkeit dessen ergibt sicb unmittelbar bei der Nach- 
forsebung. 
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Diese ist in der Weise erfolgt, dass an die ^ustandigen Pfarramter 
Fragebogen gescbickt wurden, durcli die der jetzige Aufenthaltsort; der 
eFemaligen Patienten b^w. der Sterbtag und die Todesursache erfragfc 
wnrde. In den Landgemeinden Schwedens bedarf es keines arztlicb 
ausgestellten Totenscbeines, wesbalb in vielen Fallen nnr dex Vermerk 
des Pfarrers iiber die vermutlicbe Todesursacbe zur Verfiigung stebt. 
Durcb diese Fragebogen baben samtlicbe Patienten mit Ansnabme von 
zweien anfgespurt werden kbnnen, so dass die Naobforscbung 97 % des 
Materials umfasst. AUe nocb lebenden Patienten baben einen Fxage- 
bogen bekommen, in dem um Angaben iiber etwaige Bezidive, etxfaige 
Tb. mit anderer Lokalisation, andere Krankenbeiten und die jetzige 
Arbeitsfabigkeit gebeten mirde. AUe Befragten baben die Antworten 
eingescbickt. 

Die Prognose der Rtb. wird in den Handbiicbern als gut be- 
zeiobnet. Es uberrascbte daber, dass von den 73 durcb die bTacb- 
forscbung erfassten Patienten nicbt weniger als 34 — d. b, 47 % 
von diesen und 45 % des Gesamtmaterials — verstorben sind. 
In 21 Fallen war die Todesursacbe mit Bestimmtbeit Tb. — also 
in 62 % der Sterbefalle und in 29 % des Gesamtmaterials. In den 
restlicben 13 Sterbefallen kann Tb. als Haupttodesuxsacbe aus- 
gescblossen werden, wenn auch wabrscbeinlicb die Tb. in einigen 
von diesen Fallen wenigstens mit zum todlicben- Ausgang beige- 
tragen bat, Diese gemeinbin als recbt unscbuldig betracbtete Loka- 
lisation von Knocben-Tb. ist also mit einer erscbreckenden Mor- 
talitat belastet. Bei einer eingebenderen Analyse des Materials 
nimmt sicb das Bild vom prognostiscben Gesicbtspunlrt aucb etwas 
anders aus. Teils bringt es die Altersverteilung mit sicb, dass im 
Laufe der relativ langen Nacbuntersucbungsperiode naturgemass 
einige Patienten verstorben sein miissen, die also keine Uber- 
sterbbcbkeit darstellen. Teils sind die Sterbbcbkeitszablen in den 
beiden Gruppen mit und obne manifeste Tb, erbebbcb verscbieden. 
Von den 31 Patienten der ersteren Gruppe sind 17 inzwiscben ver- 
storben und einer nicbt aufgefunden worden. Die Sterbbcbkeits- 
zabl ist bier also 55 %. Die Todesursacbe war in 14 Fallen Tb. — 
83 % der Sterbefalle und 45 % aller Falle dieser Gruppe. Von den 
44 Patienten der Gruppe obne manifeste Tb. sind ebenfalls 17 
verstorben und einer nicbt aufgefunden worden. Die Sterbbcb- 
keitszabl ist aucb bier von dexselben Gxossenordnung (die Alters- 
yerteilung beider Gruppen ist etwa die gleicbe) — 40 % — docb 
ist die Todesursacbe nur in 7 Fallen Tb., d. b. bei nur 41 % der 
Verstorbenen und 16 % der Gruppe. Die statistiscbe Analyse 
zeigt (Diff. 29 % 10-8 %), dass die Tb.-Sterbbcblceit in der 
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ersteren Gruppe walirsclieinlicli grosser ist als in der letzteren, wie 
3 a anch. von vornlierein zu erwarten war. 

Bei einer Beurteilung der Diagnose wie auch der TJierapie muss 
auf die liier dargelegte Verscliiedenlieit in der Zusammensetzung 
des Materials Biicksiclit genommen werdeu. Ist an einer anderen 
Stelle des Korpers ein einwandfreier tuberkuloser Prozess zu 
verzeiclinen — eiitweder in der Krankengesckickte oder nock im 
Gange kefindlich — , so verstekt sick die Diagnose des kalten 
Abszesses in den meisten Fallen von selbst. Sonst kann es nickt 
selten — wie die Krankengesclnckten ausweisen — erkeblicke 
Sckwierigkeiten bieten, die ricktige Diagnose zu finden. Der Be- 
ginn der Ktb. ist in der Regel ganz insidios, nnd in 38 der Falle, 
in denen Angaben iiber den Beginn der Krankkeit vorliegen, war 
zufallig ein »Knoten<( entdeckt worden, gewoknlick an der Brust 
— also ein "Weickteilabszess als Zeicken eines patkologisck-anato- 
niisck geseken reckt fortgesckrittenen Knockenvorganges. Diffe- 
rentialdiagnostisck kommen demnack besonders bei den Frauen 
Mammargesckwiilste in Frage, und in wenigstens zwei Fallen lau- 
tete die primare Diagnose auf Brustkrebs, wakrend der wakre 
Sackverkalt erst bei der Operation aufgedeckt wurde. In 15 Fallen 
sind als erste Krankkeitsersckeinung jedock ScJmerzen verzeick- 
net, bisweilen mekr diffusen und unbestimmten Ckarakters, bis- 
weilen keftigerer Art. Solange nickt ein Icalter Absezss vorliegt, 
kann man die ricktige Atio logic nur vermuten. Staehlin (1940) 
kat auck die Moglickkeit karmloser Rippenperiosteitiden als 
Ursacke von Beschwerden dieser Art kingewiesen. Diejenigen 
Falle, bei denen die Rtb. mit akuteren, starkeren Sckmerzen ein- 
setzt, konnen, falls die unteren Rippen angegriffen sind, als akute 
Bauckerkrankungen — Cholecystitis o. dgl. — ersckeinen, was von 
einem gewissen differentialdiagnostiscken Interesse ist. Bippen- 
osteitiden von anderer als tuberkuloser Atiologie sind selten 
und kommen daker differentialdiagnostisck kaum in Betrackt. 
Wakrend des kier bekandelten Zeitraums sind luiscke Rippen- 
prozesse in 4 Fallen vorgekommen, septiscke Osteitiden in 6 Fallen, 
davon in 2 Fallen sekundar zu Empyemen, in den ubrigen 4 Fallen 
primar. Klinisok deckten sick diese letzteren Falle durckaus mit 
den Tb.-Osteitiden, die Diagnose griindet sick auf die patkologisck- 
anatomiscke Untersuckung, evtl. durck die Bakterienkultur ver- 
vollstandigt. Vom Gesicktspunkt der Bekandlung aus kat die atio- 
logiscke Diagnose nur geringes Interesse, denn auck in den septi- 
scken Fallen ist eine primare Resektion vorzuzieken (siekeunten). 
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V ersicherungsinediziniscli ist der Umstand von Bedeutung dass 
in nicht ganz wenigen Fallen der Kranke ein Trauma als we- 
sentlicken atiologischen Faktor nennt. So ist in unserem Material 
in 13 Fallen — nickt ganz einem Fiinftel des Materials — aussere 
Gewalt mekr oder weniger direkt als Ursaciie des Kippenprozesses 
angegeben worden. In 12 Fallen kandelte es sick um direkte Gewalt 
gegen die Brust — nack Grad und Art sekr versckieden, vom Stoss 
eines Stiers bis kin zum )>Anstossen<( an einem Topfrand, in einem 
Fall ein )>ckronisckes Trauma« durck Anfdriicken der Brust auf 
eine Bokrmasckine — , wakrend in dem dreizeknten Fall indirekte 
Gewalt angegeben wurde, namkck eine »Zerrung(( beim Heuladen. 
Okne kier auf die Frage Trauma-Tb. eingeken zu wollen, kann 
man sagen, dass schon der Faktor der Zeit in 8 Fallen einen 
Kausalzusammenkang aussckliesst, da in 7 Fallen ein )>Knoten« 
nur ein paar Tage bis eine Wocke nack dem Trauma auftrat, in 
dem ackten Fall dagegen 8 — ^9 Jakre spater. Wenigstens in den 
ersten 7 Fallen katte die Gewalt mit Bestimmtkeit nur die Bedeu- 
tung, dass sie das tlbel in dem Sinne lokalisierte, dass die Auf- 
merksamkeit auf den Prozess gelenkt wurde. In 4 Fallen war das 
zeitlicke Intervall von einer Grossenordnung, die einen Zusammea- 
kang zmsohen Trauma und Prozess nickt aussckliesst, wakrend 
in dem restlioken Falle so unbestimmte Angaben gemackt wurden, 
dass kein sickeres Bild des Saokverkaltes zu erlangen ist. 

Das kier Gesagte zeigt, dass die Lange der Anamnese — also 
die Zeit, die die Kranken vom subjektiven Bewusstwerden des 
tJbeis bis zum Besuch des Arztes verstreicken lassen — kier ebenso 
wie nickt selten bei Knocken-Gelenktb. fiir die Frage nack dem 
Alter des tukerkulosen Prozesses von verkaltnismassig geringer 
Bedeutung ist. Vom rontgendiagnostischm Gesicktspunlct aus 
ist es jedock von Interesse, die fraglioken Verkaltnisse zu regi- 
strieren, da ja die Zeit ein Faktor ist, der bei Knookenprozessen 
wesentlick die Bedeutung dieser Untersuckungsmetkodik beein- 
flusst. 59 Falle — also annakernd vier Fiinftel des Materials ■ — 
sind auf das Vorkommen von Eippenkerden rontgenuntersuckt 
worden. In der Kegel bezeicknet man die Moglickkeiten einer 
Eontgendiagnose gerade bei dieser Lokalisation der Knockentb. 
aus offenkundigen anatomiscken und teokniscken Grunden als 
besonders gering. Es ist daker eine tJberrasckung, feststellen zu 
konnen, dass in 21 Fallen — d. h. in mekr als einem Drittel 
samtlicker rontgenuntersuckter — eine positive Eontgendiagnose 
gestellt wurde. In 14 Fallen kaben wir sickere Herdveranderungen 
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— 4 dieser FiiUe gehoren jedocb zu den 6, bei denen aucii das 
Sterniini beteiligt war, so dass also nur 10 Eippenberde vorliegen 
— , wabrend in 4 Fallen verdaclitige Rippenveranderungen als 
Stiitze einer topischen Diagnose bestanden. In 2 Fallen konnte 
man Verlcallcungen in einem Weicbteilscbatten verzeicbnen, was 
xontgenologiscb den Verdacbt auf Tb. weckte. In einem Falle 
scbliesslicb bat man das Vorbandensein eines intratborakalen 
Abszesses von typiscbem Ansseben beobacbtet (Skarby 1938). 
Dass es andere Falctoren als rein rontgentecbniscbe sind, welcbe 
die Mogbcblreiten einer positiven Diagnose bedingen, scbeint aus 
dem Umstand bervorzugeben, dass trotz der gewaltigen Fort- 
scbritte der Rontgendiagnostik sicb die Zabl der diagnostizierten 
Falle gleicbmassig auf die einzelnen Jabrfunfte verteilt, abgeseben 
von den Jabren 1919 — ^1923, wo keine positive Herddiagnose ge- 
stellt wurde. Aus einem Vergleicb zwiscben der Lange der Anam- 
nese und das Verbaltnis zwiscben rontgenpositiven Fallen gebt 
bervor, dass die Gruppe 0 — 3 Mon. prozentual gleicb viele 
rontgenpositive Befunde aufweist wie die Gruppen mit langerer 
Eiankbeitsgescbicbte. Dies unterstreicbt, was scbon das kbni- 
scbe Bild gezeigt bat, nambcb dass der Rippenprozess scbon 
bei seiner Entdeckung in der Regel, patbologiscb-anatomisob 
geseben, »alt« ist. 

Dies ist eine wicbtige Feststellung von grosster Bedeutung 
fiir das tberapeutiscbe Handeln. Von anderen Lokabsationen von 
Knochen-Gelenktb. ber ist uns woblbekannt, dass der krankbafte 
Vorgang nacb Moglicbkeit gewisse immunbiologiscbe Gleicbge- 
wicbtslage im angegriffenen Organismus bervorgerufen baben soli, 
bevor wir zum operativen Eingreifen scbreiten. Unsere gesamte 
allgemeine konservative Bebandlung lauft bekanntbcb darauf 
binaus, die Erreicbung gerade dieses Gleicbgewicbtes zu unter- 
stutzen. Docb kann man sicb des Eindrucks nicbt erwebren, dass 
diesen Dingen bei der Bebandlung der Rtb. zu geringe Beacbtung 
gescbenkt wird. Es Kegt aber klar zu Tage — wie aucb die Fre- 
quenzzablen anderer Tb. in diesen Fallen nocb berausstellen — , 
dass die Allgemeinbebandlung aucb bei der Rtb. dieselbe Bedeu- 
tung bat wie bei jeder anderen ))cbirurgiscben« Tb. Gerade die 
oben gemacbte Feststellung, dass der Rippenprozess in der Regel 
ziemlicb alt sein diirfte, liesse sicb als Grund dafiir angeben, 
wesbalb die Bebandlung docb in den meisten Fallen erfolgreicb ist. 
Die Erklarung der Misserfolge kann vielleicbt zum Teil ander- 
weitig zu sucben sein. 
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Tatoelle 1. 


Das Behandlungsergebnis bei den 61 nacliuntersuchten 
cliirurgisch behandelten Patienten- 


Primarer 

Eingriff 

Ergebnis 

Neuer 

Eingriff 

Ergebnis 

Weitere 

Eingriffe 

Ge- 

heilt 

Nicht 

gekeilt 

Rez. 

Ge- 

keilt 

Rez. 

Inzision 

12 

1 

1 

10 

Auskratzung 

2 

■ 

■ 

Fall 60: 2 Re- 
sektionen u. 1 
Exstirpation 

Resektion 

8 

6 

■ 

Fall 30: 1 Re- 
sektion Fall 
59: 5 Resek- 
tionen 

Auskratzung 

5 

0 

1 

4 

Auskratzung 

3 

3 



Resektion 

1 

■ 

■ 

Fall 77: 1 Re- 
sektion -j- 1 
Inzision 

Resektion 

44 

31 

10 

3 

Inzision 

1 

1 

■ 

Fall 6: 2 Re- 
sektionen -f 2 
Inz. 

Resektion 

2 

2 




61 

82 

12 

17 


12 

0 



Die Behandlung war im vorliegenden Material weitgeliend ope- 
rativ. In 6 Fallen ist jedoch kein Eingriff unternommen worden, 
wakrend in weiteren 6 Fallen bloss wiederliolte Punlctionen des 
Tkorakalabszesses gemaobt worden sind. Von diesen 12 Patienten 
kaben aber bloss 4 eine regelrechte konservative Bekandlung er- 
kalten — die ubrigen sind aus versckiedenen Griinden nur kurze 
Zeit im Krankenkans gewesen. Von diesen 4 Patienten, die alle 
auck andere Knocken-Gelenktb. katten, wurden 3 als gekeilt 
entlassen, wakrend einer der Tb. erlag. Von den ubrigen waren 7 
bei der Entlassung nickt gekeilt, wakrend einer im Krankenkans 
an Tb. starb. Bei der Nackuntersuckung lebten 5 gesund nnd ge- 
keilt, wakrend 5 inzwiscken verstorben waren; unter den Uber- 
lebenden befanden sick die drei konservativ bekandelten. Die 
Zaklen sind selbstverstandlick zu Mein, als dass sie Sckliisse er- 
laubten, dock zeigen die Falle immerkin, dass man auck okne 
ckirurgisckes Eingreifen eine Heilung von Btb. bei einer Obser- 
vationszeit von 22 — 15 Jakren erzielen kann. 
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Als einziger operativer Eingriff ist; in 6 Fallen Auslcratzung 
gemaclit worden, walirend in den iibrigen 57 Fallen — also in 
76 % des Materials — die Rippenreselction mit radikaler Absickt 
vorgenommen worden ist. Was die Tecbnilc angebt, sei bier nur 
erwabnt, dass versucbt worden ist, nacb Moglicbkeit Abszess- 
membranen nnd Fisteln zu exstirpieren, worauf die Wunde mit 
Jodoformgaze tamponiert wurde; in einer Anzabl von Fallen wurde 
die Wunde jedocb primar gescblossen. 

Es bietet recbt betracbtlicbe Scbwierigkeiten, den Verlauf und 
die Bebandlungsergebnisse zu veranscbaubcben. Zu einem Teil 
liegt dies daran, dass ein so grosser Prozentsatz der Patienten 
inzwiscben verstorben ist; es war unmoglicb, beziiglicb dieser 
Falle Aufschliisse iiber die Lage der Rippenkrankbeit vor dem 
Tode zu erbalten, wesbalb eine recbt erbeblicbe Lucke in der 
Materialanalyse bestebt. Eine weitere Scbwierigkeit ist das Auf- 
treten von Friib- und Spatrezidiven, von denen mancbe in die 
Observationsperiode fallen — d. b. die betreffenden Patienten 
baben sicb zu erneuter Bebandlung eingefunden — •, wjibrend 
andere erst wabrend des Nacbuntersucbungstermins auftreten. 
Die Ergebnisse der cbirurgiscben Tberapie sind indessen in Tab. 1 
zusammengefasst, in welcbe Tabelle aucb die Ergebnisse der 
Nacbuntersucbung eingearbeitet worden sind. 

Dor Primareingriff war die erste cbirurgische Blassnabme, unab- 
baugig davon, ob sie in der Cbirurgiscben oder Ortbopadiscben Klinik 
Oder anderswo durcbgefubrt worden ist. Soweit sicb aus den Kranken- 
blattern erseben lasst, sind die Inzisionen wabrscbeinbcb meist auf 
eine andere Diagnose bin gemacbt worden, wabrend die Itiologie erst 
durcb das Rezidiv klargestellt worden ist. Als »nicbt gebeilk werden 
Falle bezeichnet, die bei der Entlassung nocb Fisteln batten, wabrend 
»Rezidiv<( die Bezeicbnung fiir Falle ist, die wenigstens fiir einige Zeit 
nacb dem Eingriff gebeilt waren. Die »nicbt gebeilten<i stellen ein Mo- 
ment der Unsioberbeit dar, da diese Gruppe Falle nmfasst, die verbalt- 
nismassig kurze Zeit — meistens binnen — 1 J abr — • nacb dem Eiu- 
griff todlicb ausgegangen sind, bei denen also die Observationszeit 
kaum geniigt bat. Die meisten Entlassenen sind wabrscbeinbcb zu 
fortgesetzter polikliniscber Bebandlung bestellt worden, docb war es 
infolge teobniscber Scbwierigkeiten nicbt mdglicb, sie weiter zu ver- 
folgen. 

In 12 Fallen war der primare Eingriff eine Exstirfation o. dgl. 
Von diesen ist ein Fall gebeilt, einer nicbt gebeilt, die ubrigen 
zebn baben rezidiviert. In 2 der Rezidivfalle begniigte man sicb 
dann mit einer Auskratzung, und von diesen beiden Fallen ist 
der eine dann gebeilt, wabrend bei dem zweiten nocb dreimal 
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Eezidive auftraten und erst nach der dritten Resektion Heilung 
erzielt wiirde. In 8 Fallen ist als zweiter Eingriff eine Resektion 
vorgenommen worden, die in 5 Fallen den gewiinscliten Erfolg 
hatte, wakrend die beiden librigen wiederbolt rezidivierten und 
erst nach einer weiteren bzw. nacli 5 Resektionen ausbeilten. Bei 
der Nacbuntersuchung zeigt es sick, dass der restlicke Patient 
immer nock nickt gekeilt ist, sondern seit 1936 Fisteln bat; an 3 
versckiedenen Stellen sind neue Fisteln aufgetreten, die bisweilen 
sezernieren, bisweilen fiir kiirzere Zeit »keilen». Von den ubrigen 
sind indessen 7 gekeilt mit Observationsperioden zwiscken ^2 
und 22 Jakren. 

Aushratzung ist als erster Eingriff in 5 Fallen gemackt worden. 
Von diesen ist keiner gekeilt, und zwar ist einer als nickt gekeilt 
zu bezeicknen, wakrend bei den ubrigen 4 Rezidive auftraten. 
Nack erneuter Auskratzung keilten 3 der Rezidivfalle, wakrend 
die Resektion im restlicken Falle ein neues Rezidiv zur Folge katte, 
das nack einer weiteren Inzision und einer Resektion keilte. Bei 
der Nackuntersuckung leben 2 Patienten als gekeilt (Observations- 
zeit 24 bzw. 22 Jakre), die drei anderen sind tot. 

In 44 Fallen ist als erster Eingriff eine ReseJction gemackt wor- 
den. Von diesen sind 31 — 73 % — per primam oder nack einiger 
Zeit gekeilt, wakrend 10 als nickt gekeilt rubriziert sind. Die Re- 
zidive beschranken sick auf 3 Falle — 7 % der primar resezierten 
— , und nack erneuter Resektion wurden zwei von diesen gekeilt, 
wakrend der dritte um so sckwieriger war und nock weitere 2 
Resektionen und 3 Inzisionen erforderte, eke auck er gekeilt wurde. 
Bei der Nackuntersuckung leben 24 Patienten gesund, wakrend 
20 — darunter samtlicke als »nickt gekeilt(( rubrizierten — tot 
sind. 

Diese Zusammenstellung der operativen Ergebnisse liefert 
einen durckaus klaren Besckeid. Die bestatigt die Erfakrung, dass 
eine radikale Resektion die besten Friik- Avie auck Spatergebnisse 
gewakrleistet. Von den 17 Fallen, bei denen der primare Eingriff 
keinen radikalen Ckarakter katte, ist nur ein Fall — 6 % — im 
Ansckluss an die Operation gekeilt, wakrend 70 % der Falle mit 
sofortiger Rippenresektion primar keilten. Der Untersckied ist 
statistisck gesickert (Diff. 64 % %). Es zeigt sick auck die 

Bedeutung dessen, dass die Resektion gleick als erster Eingriff 
durckgefukrt wird. Von den 9 Fallen, bei denen die Resektion der 
zweite Eingriff war, katten 3 Falle Rezidive, d. k, eben so viele 
wie in der ganzen Gruppe der 44 primaren Resektionen, Man konn- 
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te einwenden, dass die Zusammenstellung einen allzu giinstigen 
Eindruck erwecke, da die als »mckt gekeilt* bezeickneten Ealle 
ebensogut als Fruhiezidive angesprocben werden konnten, -was die 
Eezidivfrequenz auf etwa 30 % der Eeselctionen erboben wiirde. 
Dies ware m.E. aber falscb, da die etwaigen Misserfolge in diesen. 
Fallen nicbt der Operationsmetbode, sondern anderen Umstanden 
zur Last gelegt werden rniissen. Es bleibt die Tatsacbe besteben, 
dass nnr 3 der primar resezierten Patienten sicb einem zweiten 
Eingriff baben unterzieben rniissen. 

Von den Faktoren, die das Operationsergebnis beeinflussen, ba- 
ben wir die — nacb allgemeiner Erfabrung — wicbtigsten bereits 
genannt; das Vorkommen einer anderen manifesten Tb. nnd das, 
was man allgemein die immunbiologiscbe Lage nennen konnte, 
die wenigstens zum Teil von Alter des ortlicben Prozesses abbangig 
ist. Die Freqnenzzablen bei einer Untersuchung, die diese Faktoren 
beriicksicbtigt, sind indessen recbt klein, wesbalb eindentige 
Antworten kaum zu erwarten sind. In der Gruppe »Primarein- 
griff Inzision« baben 5 der Falle andere Tb., 7 dagegen nicbt. Von 
den 10 Eezidiven entfallen 4 anf die erstere nnd 6 auf die letztere 
Gruppe — es bestebt also kein Unterschied. In der Gruppe »pri- 
mare Auskratzung« batte keiner der 6 Falle eine andere Idiniscbe 
Tb. Interessanter ist die grosse Gruppe der ))primaren Eesektionem. 
Hier nebmen sicb die Zablen folgendermassen aus: 



Anzahl der 
Ffille 

Geheilt 

Nicht geheilt 

Rezidiv 

Obne manifeste Tb. 

27 

22 

5 

— 

Mit manifeste Tb. 

17 

9 

6 

3 


Der Prozentsatz der Gebeilten ist also in der ersten Gruppe 81 %, 
in der zweiten nur 53 %; ein statistiscb sicberer XJnterscbied liegt 
nicbt vor (Diff. 28 % i 14. 2 %). Auffalbg ist aber, dass samtbcbe 
Eezidive Patienten mit anderer kbniscber Tb. betrafen, und m.E. 
stiitzen aucb die Zablen dieses kleinen Materials die allgemeine 
Erfabrung, dass multiple Tb.-Lokabsationen die Heilung bei 
Eadikaleingriffen ungiinstig beeinflussen. Es muss in diesem 
Zusammenbang erwabnt werden, dass die drei Patienten mit 
Eezidiven in dieser Gruppe 52 bzw. 17 und 23 Jabre alt waren, da 
die Erfabrung sonst f iir ein grosseres Eisiko ausbleibender Heilung 
in boberem Alter spricbt. 

Betracbtet man die Operationsergebnisse im Verbaltnis zxn 
Lange der Anamnese, so findet man — wie nacb der bisberigen 
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TJntersucliuiig zu erwarten war — ■ keine irgendwie erkennbare 
Beziekung. In der Gruppe der Resektionen — die fiir eine dies- 
beziiglicke Beurteilung geniigend gross ist — ■ ist die prozentuale 
Verteilung der Balle auf die einzelnen Gruppen mit verscbiedener 
Anamnesenlange dieselbe wie im Gesarntmaterial. 

Ein dritter Eaktor, der Interesse verdient, lasst sick an dem 
vorliegenden Material wegen der zu kleinen Zaklen nickt in ge- 
wiinsckter Weise beleuckten, namlick die Erage, inwieweit das 
Bekanntsein der topiscken Diagnose die Operationsergebnisse 
beeinflusst kat. Hier kann nur erwaknt werden, dass bei 2 der 3 
Eezidive in der Resektionsgruppe eine exakte rontgenologiscke 
Herddiagnose vorgelegen kat, was, mit den iibrigen Bekandlungs- 
ergebnissen verglicken, die relativ geringe Bedeutung des frag- 
licken Eaktors fiir den Bekandlungserfolg andeutet. 

Die sozial kockst wesentlicke Frage nack der Dauer der Be- 
kandlungszeit lasst sick an Hand unseres Materials nickt zufrie- 
denstellend beantworten. Die vorliegenden Angaben sind zu un- 
vollstandig, die Krankenanstalten kaben zu sekr geweckselt, die 
polildiniscken Aufzeicknungen — • soweit sie erfassbar waren — 
sind zu knapp. Allgemein kann man sagen, dass sick bei den pri- 
mar gekeilten Resektionsfallen die Bekandlungsdauer in der Regel 
auf 2 — 3 Wocken besckrankte, wenn auck Falle mit liingerer 
Bekandlungszeit — bis zu 10 Mon. Suppuration vor der Heilung 
sind registriert — nickt selten vorkommen. Andererseits kat sick 
der Prozess in den ))missgluckten Fallen« vielleickt iiber ein Jakr- 
zeknt und dariiber kinaus erstreckt. An dem vorliegenden Material 
zeigt sick eindrucksvoll der vom kumanitaren und sozialen Ge- 
sicktspunkt aus wesentlicke Dntersckied zwiscken diesen Kate- 
gorien, wenn auck das Endergebnis der BekandJung sckliesslick 
dasselbe war. 

Die kliniscke Analyse und die Hackuntersuckung kaben also 
in unserer Materialzusammensteilung .eindeutig die tJberlegenkeit 
der Bekandlungserfolge mit primarer Resektion bei Rtb. dargetan. 
Zugleick kann man jedock die Bedeutung einer Riicksicktnakme 
auf die Reaktionslage des Organismus kinsicktlick der tuberkuldsen 
Infektion nackdriicklick unterstreicken. 

Zusammenfassnng:. 

Der Verfasser gibt eine kliniscke Analyse und bericktet iiber 
die Nackuntersuckung von 75 Fallen von Rippentb., die in den 
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Jaliren 1919 — 38 in der Chirurgisclien und der Ortiiopiidisclien 
Klinik zu Lund boliandelt worden sind. Die Dalle gliedern sick in 
zwei Gruppen; 1) Die niit eincr anderen aktuellen oder uberstan- 
denen klinischen Tb. und 2) die Dalle, bei denen die Kippentb. 
die einzige kliniscbe Manifestation ist. Von den 31 Dallen der 
ersten Gruppe sind bei der Nacbuntersucliung 55 % tot, davon 
45 % an Tb. verstorben, -wlibrend in der zweiten Gruppe mit 44 
Dallen die Sterbliclikeitsziffer 40 % ist, mit nur 16 % Todesfallen 
durcb Tb. Die bebandlung war in 12 Dallen niclit chirurgiscb 
dock liaben nur 4 von diesen cine konservative Bebandlung im 
eigentlicben Sinne erlialten, von diesen letztcren waren 3 bei der 
Entlassung und bei der Nacliuntersucbung geheilt. Inzision als 
erster Eingriff in 12 Diillcn vorgenoinmen — von diesen 1 Dali 
geheilt, 1 Dali nicht geheilt, 10 Dalle mit Rezidivcn. Eine Aus- 
Irratzung des Herdes als erster Eingriff wurde in 5 Dallen gemacbt: 
1 nicht geheilt, 4 Eezidive. Primarc Resektion in 44 Dallen; 
31 geheilt, 10 nicht geheilt, 3 Rezidive. Bei den Dallen mit Rezi- 
diven ist als zweiter Eingriff in 5 Dallen eine Auskratzung gemacbt 
worden: 4 geheilt, in dem fiinften Dali erneutes Rezidiv, das nach 
weiteren 2 Resektionen und 1 Exstirpation heilte. In einem Dali 
wurde als zweiter Eingriff eine Inzision gemacbt; dicser Dali 
rezidivierte abermals, heilte aber nach 2 neuen Reselrtionen und 2 
Inzisionen. In 11 Rezidivfiillen wurde erneut rezesiert, von diesen 
Dallen heilten 8, wahrend 3 abermals rezidivierten. Bei der Nacb- 
untersuchung waren 38 der 39 tjberlebenden geheilt, walrrend ein 
Patient seit 1936 sezernierende Disteln hatte. Die Ergebnisse 
bestatigen die tjberlegenheit einer primaren Resektion als Be- 
handlungsmethode bei Rippentb. Zu unterstreichen ist jedocb die 
Bedeutung einer Riicksichtnahme auf die Reaktionslage der 
Patienten im Verhaltnis zur Krankheit und zur Allgemeinbe- 
handlung. 

Summary. 

The author makes a clinical analysis and gives the results of a 
post examination of 75 cases of tuberculosis of the ribs which 
were treated at the Surgical and Orthopedic Clinics in Lund during 
1919 — 1938. The cases can be classified into two groups: 1) those 
with an actual or healed clinical tuberculosis in other parts of 
the body and 2) those cases where tuberculosis of the ribs is the 
only clinical manifestation. Of the 31 cases in the first group the 
post examination showed that 55 % were dead, of which 45 %. 
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died from tuberculosis, whilst in the second group the death rate 
among the 44 cases was 40 % of which only 16 % were from 
tuberculosis. In 12 cases the treatment was non-surgical although 
only 4 of these received conservative treatment in the real meaning 
of the word and of these 3 were cured when they were discharged 
from hospital and when post examined. Incision was performed 
as a first step in twelve cases — of these one case was cured, one 
was not cured and ten had a relapse. Scraping out of the nest was 
performed in five cases as a first step: one of them was not cured 
and four had a relapse. Primary resection Avas carried out in 44 
cases: 31 were cured, ten were not cured and three had relapses. 
Five of the relapse cases were subjected to a scraping as a second- 
ary measure of which 4 were cured whilst the fifth case had an- 
other relapse which healed after a further two resections and one 
extirpation. In one case an incision was made as a secondary 
step but this case, had another relapse but finally cured after a 
further two resections and two incisions. In 11 cases of relapse 
resections were again performed and of these, eight recovered 
whilst three relapsed again. At a post examination 38 of the 39 
cases still living were cured whilst one patient has had secerning 
fistulas. The results confirm the superiority of primary resection 
as a method of treatment in tuberculosis of the ribs. Nevertheless 
the importance of the patient’s manner of reaction in relation to 
the illness and the general treatment is emphasized. 

R6siim6. 

L’auteur analyse 75 cas de tuberculose costale traites dans 
les cliniques chirurgicale et orthopedique de TUniversite de Lund 
entre 1919 — 1938 et expose le resultat d’un examen de controls. 
On pent diviser les cas en deux groupes: 1) ceux affectes d’une 
autre localisation tuberculeuse active ou guerie et 2) ceux ou la 
tuberculose costale est la seule localisation. Dans les 31 cas du 
premier groupe, I’examen de controls constata 55 % de morts, 
dont 45 % de tuberculose; dans le second groupe (44 cas), 40 % 
de morts dont 16 % de tuberculose. Dans 12 cas, le traitement 
n’a pas ete chirurgical; mais dans 4 seulement il a ete conservateur 
dans le vrai sens du mot et de ces 4 cas, 3 etaient gueris au licencie- 
ment et lors de Pexamen de controls.. L’incision, comme premiere 
intervention, a ete pratiques dans 12 cas dont 1 a gueri, 1 n’a pas 
gueri et 10 ont redicive, Dans les cas de recidive, on a precede au 
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curetage dans 5 cas; 4 gudris, nouvelle recidive chez le 5®, lequel 
a gueri apres deux resections et une extirpation ultdrieuxes, Dans 
un autre cas, on a pratique une incision comme deuxieme inter- 
vention; nouvelle recidive mais gudrison definitive apres deux 
rdsections et deux incisions ultdrieurcs. Dans 11 cas de rdcidive, 
on a pratiqud une nouvelle rdscction; 8 cas gudris, 3 rdcidives. Lors 
de Texamen de controle, 38 des 39 survivants dtaient gudris, tandis 
qu’un malade prdsentait des fistules actives depuis 1936, Les re- 
sultats ont confirmd la supdrioritd de la rdsection primaire comme 
mdthode de traitement de la tuberculose costale, Mais il faut 
insister sur Timportance de la reaction gendrale du malade a la 
maladie et au traitement general. 
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Histological Inyestigation of tlie Resected 
Sympathetic Oanglia in Two Operated Cases of 
Tlironihoangiitis Obliterans, with Obseryations 
on a Number of Ttascular Reactions. 

By 

TORD SKOOG, 
med. lie. 


Clinical Observations. 

There may seem little point in communicating only two cases 
of thromboangiitis obliterans (Morbus von Winiwarter-Buerger) 
treated with lumbar sympathectomy, particularly when the pe- 
riod of observation is too short to testify with certainty to the 
operative effect. The cases are interesting for two reasons, how- 
ever; one is their lack of agreement- with Sundek-Plassmann’s 
very recent statement that this disease presents considerable 
changes in the resected vegetative ganglia, the other the observa- 
tions concerning the consensual vascular reaction in these cases. 

Summarized extracts from the records: 

Case I: E. S., 47-year-old forester. No hereditary data of interest. 
Venereal diseases denied. Hard smoker since the age of 15 years. — 
Treated in hospital for duodenal ulcer in 1932. Since this time has been 
annually troubled by ulcers, recurring periodically. — There have 
never been any signs of cardiac insufficiency or affection of the coron- 
ary vessels. 

About 1933 there was swelling of the right ankle and back of the 
foot for a short time, "With tender red patches appearing in the swollen 
region. 

In 1941 the right big toe was frostbitten, which resulted in permanent 
reduction of sensibility in the tip. Since autumn 1942 the patient has 
had a sensation of numbness in the distal third of the right lower leg; 
after some months fain started in the right foot, above all in tbe big 
toe. He went to several doctors, and was treated among other things 
with arch supporters. Intermittent claudication set in at the same time 

4- iSlOS-'f. Acta cliir. Scandinav. V ol. XCIV. 
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Skin-Temp. 



Fig. 1. Case I. Calorimetric determination of the heat emanating from the 
feet, when hands and lower arms arc immersed in water at 44° C. The straight 
lines are in logarithmic relation to the curves. 

left foot — right foot. 

as the pain. The condition grew steadily worse, and the patient was 
admitted to the hospital on account of the severe pain in December 
1942. At that time he could not walk for more than a few hundred 
metres without resting. 

At this time the general condition was normal, with normal reflexes 
and normal heart findings. Wassermann reaction was negative. 

Local condilio7i: Right foot and lower leg were colder than the left; 
up towards the middle of the lower leg the skin w’as cyanotically red- 
dened. Rissures but no ulcers occurred on one or two toe tips. The pulse 
in the popliteal artery was bilaterally similar on palpation; in the dor- 
salis pedis artery it was faint on both sides, particularly on the right. 
Oscillometry of the calves showed considerably poorer deflection on the 
right side (fig. 2). Calorimetric determination with measurement of the 
heat emanating from the left and the right foot to a definite amount 
of water according to Hulten’s method (Hulten and Kallmaek, 
1941) suggested a considerable reduction of the circulation in the right 
foot (fig. 1). This fig. also shows the “circulatory index” (tga) for the 
two legs determined by the method of the same author. When a vaso- 
dilatation was induced in this test by means of the conse^isual vascular 
reaction (hands and lower arms being immersed in water at 44° C), the 
pain in the right foot disappeared. Owing to technical accidents, arterio- 
graphy did not yield a satisfactory result. Nevertheless, the whole of the 
narrow femoral artery was well filled out, and it showed even contours. 

After recumbency and treatment with intermittent venous stasis, 
warm hand baths to produce consensual vasodilatation in the feet, 
and priscol, doryl and nicotinic acid amide, there was considerable 
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Fig. 2. Case I. Oscillogram before spinal anaesthesia. 
left calf right calf. 


improvement in tlie course of 4 montlis, and tie patient only occasion- 
ally felt pain in the riglt foot. 

After he returned home, the pain soon recurred with increased in- 
tensity. It was sometimes so severe that he had to lie with, the right 
lower leg hanging outside the edge of the bed. A slow-healing, ulcer 
appeared on the right big toe. The pulse on the back of the right foot 
was no longer palpable. Spinal anaesthesia for diagnostic purposes 
at once gave the patient a pleasant feeling of warmth in the affected 
leg before the anaesthetic began to work. The pains disappeared and 
a plain increase in warmth was noticed. Nevertheless, the skin-tempe- 
rature was still a few degrees lower on the right foot, indicating a cer- 
tain occlusion of the vessels, as well as spasm. On the other hand, the 
oscillometric deflections were practically the same for both calves 
(figs. 2 and 3). The consensual vascular reaction was registered before 
and after the administration of spinal anaesthesia (figs. 4 and 5). An 
operation was plainly indicated May 19, 1944: Operation .(Prof. Hulten). 
Sympathectomia lumb. dx. The lumbar part of the truncus sympathicus 
was removed on the right side from the height of the second lumbar 
vertebra to the fifth. 

The consensual vascular reaction was measured postoperatively 
(fig. 6), The patient had no pain in the time from the operation to his 
discharge 3 weeks later. The ulcer on the big toe was almost healed, 
and the only trouble from the right leg was a slight sense of overfull- 
ness when walking and standing. 

Case II: 0. H., 46-year-old manual labourer. No unusual hereditary 
data. Venereal diseases denied. Heavy smoker. During the last few 
years he had even arisen at night to smoke. Also he had drunk too 
much alcohol. . — As a child he had diphteria and “glands of the neck”. 

In 1925 stomach resection was performed for gastric ulcer. He had 
no^ trouble subsequently until 1936, when he had acute abdominal 
pains and diarrhoea and was treated under the diagnosis of enteroco- 
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Fig. 3. Case I. Oscillogram during spinal anaesthesia. 

left calf right calf. 

litis chronica. Achlorhydria. During the last few years he had 
intestinal disorders, which might sometimes set in acutely with 
abdominal pains and diarrhoea. 

• He has suffered since the age of 25 years from occasional severe 
headaches, sometimes vrith vertigo. 

■ There was sometimes aching and feeling of numbness in the right 
arm above the elbow lasting for an hour or so, and from no apparent 
cause. — He had no heart trouble. 

Since 1933 there had been increasing weakness in the legs with 
intermittent claudication, aching in both calves, especially in the left 
one. When cold, the feet felt numb. 

On Dec. 2, 1943 the patient was admitted to the hospital in the diagno- 
sis Embolia art. fibul. sin. Immediately before admission he had con- 
tracted sudden, violent pains in the left lower leg. 

General condition normal. Reflexes and state of heart normal. 

Local condition: The left foot was colder than the right, with white, 
somewhat cyanotic colour. The pidse on the left side was not palpable 
distal to the middle of the thigh. Sensibility in the foot was reduced. 
Heparin and A. P. treatment were started immediately and the pro- 
thrombinindex was kept at about 20 for a week. 

After about a week the pains were less, the colour had improved and 
the feeling had begun to return. The consensual vascular reaction could 
not be obtained from the left foot, and the test yielded only a slight 
rise in the skin temperature of the right foot. Oscillometry showed 
no deflections on the left calf, and 2.2 units deflection on the right 
calf. Measurement of the thigh gave normal deflections on the right 
side, 7 units, but only 2.5 units on the left. 

About a month’s conservative treatment with rest, heat, spasmo- 
lytica and priscol, was followed by a considerable improvement of the 
circulation, but there were periods of severe aching in the left leg. 
A small ulcer developed on the third toe of the left leg. The conditon 
was on the whole unchanged during the next few months. However, 
the ulcer turned into a slowly developing gangrene. Oscillometry and 
vascular reactions showed no improvement in the circulation. The 
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Fig. 4. Case I. Diagrams sho-wing the consensual vascnlar reaction before 
spinal anaesthesia. (Rise in the snrface-temperatnre of the feet by heating the 

upper extremities.) 

left foot right foot. , ^ 

patient was completely disabled by bis pain, and required a fair amount 
of narcotics. It was therefore decided to operate, although diagnostic 
spinab anaesthesia did not reveal objective improvement of the circu- 
lation. June 14, 1944: Operation (Prof. Hulten): Sympatliectomia 
lumh. sin. The truncus sympathicus was removed on the left side from 
the first to the last lumbar ganglia. After the operation, the aching 
in the leg gave place to an agreeable feeling of warmth. The tempera- 
ture of the left foot was 1.9° 0 higher than that of the right. 

Three months later the patient still had no pain in the leg, and the 
gangrene on the 3rd toe healed, although slowly — • there was osteo- 
arthritis — and the aching in this toe remained and was sometimes 
severe. THe skin felt warm over the whole leg. When it was held up, 
with the patient supine, it did not whiten, as it had done previously, 
nor did it ache. When the patient was sitting, with his legs dangling, 
the feet did not turn cyanotic, but retained their normal colour. The 
consensual vascular reaction showed no definite improvement. 

After amputation of the 3rd toe on the left leg, the ulcer healed prop- 
erly, and the patient has subsequently had no pains. 

Thus, in these two cases of thromboangiitis obliterans, lengthy 
conservative treatment led to improvement of the circulation, 
but could not free the patients from their severe pains. In the 
latter case, moreover, gangrene threatened to spread. In these 
circumstances, sympathectomy seemed to be the final possible 
therapeutic step. 

In the first case, the results of the operation must be regarded 
as very satisfactory. Brown and Adson 1925 report that a post- 
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Fig. 5. Case I. Diagrams showing the consensnnl vascular reaction during 

spinal anaesthesia. 

left foot — right foot. 

operative rise in temperature of 6° to 8° C only appears in the 
most favourable cases. In the clinic of M. Hamalainen I have 
observed a rise in temperature of 10° C in a patient, who had a 
very low skin temperature before the operation. Case I reported 
here yielded a difference in temperature between the feet of 6° C 
on one occasion. This points to strong vasodilatation on the ope- 
rated side compared with that obtained on the “healthy leg” 
when performing the consensual vascular reaction (fig. 6). It is 
to be noted that the skin temperature had earlier always been 
one or a few degrees lower on the right side. 

blot much benefit could be expected from the operation with 
the serious circulatory disturbance in the second case, indicating 
a severe organic vascular lesion. Nevertheless, the effect was 
relatively good. Nilatov 1930 has described 2 cases which seem 
clinically comparable with this one. The results of operation on 
these were reported to be wholly negative. 

Particular interest attaches to the consensual vascular reac- 
tion in Case I. As appears from fig. 4, it could not be produced 
in the normal way on the right side. Spinal anaesthesia, fig. 5, 
on the other hand, was followed by an equal increase of heat 
in both feet, even though the temperature at all times was some- 
what lower on the right side. This shows that the consensual 
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Fig. 6. Case I. Diagrams showing the consensual vascular reaction after Inmhar 
sympathectomy on the right side. 

left foot — right foot (sympathectomized side). 

vascular reaction can be set up even after tlie central centres for 
vascular innervation have been shut off — a further proof that 
the reaction is caused by a factor transported via the blood 
vessels. The experiment also shows that this factor affects the 
vessels peripherally. It is also significant that the vasodilatory 
effect in the test is apparently unable to overcome a strong vascu- 
lar spasm, as in this case (see fig. 4), but does produce only a slight 
and tardy reaction. 

When the vasoconstrictory nerves have been cut off, the con- 
sensual vascular reaction appears more rapidly and more dis- 
tinctly. Thus, spinal anaesthesia has not caused a maximal dila- 
tation of the blood vessels in the feet. 

A noteworthy point is that both the patients described here 
suffered from gastric ulcers. This may be pure coincidenee, as I 
have not seen in the literature any data as to the concurrence 
of gastric ulcers in this disease. The observations may be of in- 
terest in connection with theories postulating vascular disturbances 
as a source of gastric ulcers. 
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’ During recent years English and American authors in particular 
(McDowall 1938, White and Smithwick, 1942) have published 
excellent surveys of the patho-physiology of the circulatory dis- 
turbances, covering the rapid advances in their operative treat- 
ment during the last few decades, and the new improved diagnostic 
methods which paved the way. The principle of these methods is 
the temporary elimination, in some way or other, of the action 
of the sympathicus on the blood vessels (Brown’s fever test, 
1926, sympathicus blockade according to White, 1930), spinal 
anaesthesia according to Morton and Scott, 1930. This provi- 
ded an idea of how far the circulatory disturbance is contingent 
on an organic or a spastic vascular constriction — a piece of 
information which is necessary to clarify the indications for opera- 
tion. In Sweden, this subject has been comprehensively and con- 
cisely treated by Bauer, 1940, I shall therefore not go into the 
diagnostics in more detail. 

One point deserves mention, however. Literature contains nu- 
merous observations of the skin-temperature and its physiolog- 
ical relation to the vegetative nervous system. As a rule, the 
temperature and colour of the skin is considered to give a rough 
gauge of the circulation in an extremity. Some investigations, 
however, show that this view needs modification, especially as 
applied to the assessment of the effect obtained from sympath- 
ectomy. The blood vessels are subjected to complicated influ- 
ences of nervous and humoral nature, and a central operation 
in the vascular innervation still leaves free play to many factors 
affecting the vessels. Thbiss, 1933, emphasizes that the peripheral 
capillary reflexes are independent of central control; Kunz, 
also, considers that the inconstant skin temperature after 
sympathectomy points to independent peripheral vasomotoric 
reflexes. 

OuGHTERSON, Ashley, Harvey and Richter, 1932, showed 
that the skin temperature in experimental animals was the same 
on both sides 4 — 6 weeks after unilateral sympathetic ganglion- 
ectomy. McCullagh, MoEaden and Milroy, 1930, point out that 
the recovery of the cutaneous vascular reaction after sympathicus 
operations is slower and less complete in man than in animals. 
However, the fact that cutaneous arterioles resume their earlier 
state of contraction after immediate postoperative dilatation need 
not mean that the larger vessels behave in the same way; see 
the experiment described below. Conclusions from experiments 
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of tliis type on animals must always be applied witb certain 
reservation to human subjects, whose circulatory conditions in 
hands and feet are so different. 

Histological Observations. 

As was mentioned, Sundeb-Plassmann, 1943, in a monograph 
on the -vascular diseases and their -treatment, and later in a work 
together with Eichter in 1943, states with respect to thrombo- 
angiitis obliterans: "nearly all ganglion cells (this refers to re'- 
sected truncus sympathicus ganglia) show intense, pathological 
changes, of such a degree that they can be photographed, and 
they are so distinct that they do not need to be described”, though 
they have not been recognized earlier. This statement is made 
with reference to a picture of a silver-impregnated specimen 
from a truncus sympathicus ganglion, where -all infernal cellular 
structures appear obliterated. On the other hand, the authors 
give a detailed description of the changes in the capsule cells 
of the ganglia cells. They expand the theory of Stohb Jr., 1941 
that these capsule cells constitute a "Nebenzellplasmodium”. 
Stohb Jr. considers the capsule cells with their chromaffin and 
chromophobe cellular types, possibly immature ganglia cells also, 
to form a cellular mass without characteristic ’ morphological 
qualities, further they state that there is a most intimate morpho- 
logical and functional connection between this plasmodium and 
the ganglia cells. ISTeuroplastic powers are unreservedly assigned 
to the cells in the plasmodium, though no proof is adduced for this. 

After silver impregnation according to Bielschowsky in Boeke’s 
modification Sunder-Plassmann and Eichter, 1943, have found 
this plasmodium from executed people to show a subtile, nervous, 
interplasmatic network, which Stohr Jr. described earlier as 
terminal reticulum. The pathological changes are reported to 
appear in these as yet not generally accepted structures. According 
to Sunder-Plassmann, Cajal’s interstitial ganglia cells together 
with the neurogenic capsule cells form a neuro-hormonal cell 
system. Eeproductions of this include the reticulum, which is 
reported to be of a nervous nature. Cajal, 1935, Herzog and 
GtUNther, 1938, with others, deny the existence of a terminal 
reticulum. 

On the other hand, Nissl granules, which normally appear in 
the capsule cells only by way of exception (Stohr Jr,, 1941), 
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are reported as appearing not infrequently here in tluomboangi- 
itis obliterans, and are thought to be either the sequel of phago- 
cytosis of ganglia cells — neuronophagia — or possibly a sign of 
regeneration. 

The pathological changes in the sympathetic ganglia are summed 
up as comprehensive and far-reaching. The fact that they have 
not been described before is attributed to poor histotechnique, 
or to the "affected focus” not always having the same location 
in the sympathetic nervous system. The idea that the changes 
described are of unspecific nature is rejected as convenient nega- 
tmsm, and Stjnder-Plassmann forestalls all criticism with the 
words that no one has the right to pronounce on this question, 
who has not provided himself with the opportunities of seeing 
the described terminal reticulum by years spent studying tech- 
nique and preparations. 

Histological studies of the sympathetic ganglia in thromboangi- 
itis obliterans have been done only by a few investigators, and 
consist mainly of isolated observations. An exception to this is 
the material by Craig and Kernohan, 1933, comprising 97 
ganglionectomized cases, which are compared with a normal 
material of 40 autopsy cases. These investigators found a sur- 
prisingly large percentage to show macroscopic inflammatory re- 
action with enlarged glands around the sympathetic ganglia. 
Histologically, however, no signs of acute or chronic inflamma- 
tion were obeserved in the ganglia. Slight proliferation of the 
endothelial cells was seen in a number of arterioles, and beside 
this, oedema in the tissue was more frequent than normally. 
A number of ganglia cells showed vacuolar degeneration. The 
pigmentation of the ganglia cells was carefully studied, and 
in older patients were found to be present in up to 90 % of the 
cells. The pigmentation increased with age and was possibly 
somewhat more usual than in the normal material, but the rela- 
tively small number of cases allows no definite conclusion. Sum- 
ming up, they state that no microscopic changes were observed 
that did not lie within normal limits. 

The material to be reported here consists of the unilaterally 
resected lumbar truncus sympathicus from the cases described 
above. The specimens were fixed immediately after operation in 
neutral formalin. Some part was sectioned and stained according 
to Hissl. The rest was impregnated with silver according to 
Agduhr’s modification of Bielschowsky’s method. 
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It is unnecessary to give a detailed description here of the clear 
normal pictures of vegetative ganglia which the specimens show. 
This appears to some extent even from microphotographs (figs. 
7 and 8). Unquestionably degenerative changes could not be 
demonstrated in any cells. Pigment occurred more or less abund- 
antly in most of the ganglia cells. According to Bethe and 
Pluck, 1939, the amounts may normally vary considerably even 
within the same age group. The idea that the pigmentation of these 
cells is the expression of a degeneration has nowadays been aban- 
doned by most investigators (Stohr Jr., 1943, and others); when 
the cell picture is normal in other respects, the pigmentation is 
considered to be a variant in relation to the metabolism. 

Despite sufficient enlargement, perfectly satisfactory optics, 
and excellent silver impregnation, it was not possible definitely 
to distinguish the terminal reticulum described by Stohr. It 
is, in any case, difficult to observe cytoplasm with certainty in 
the capsule cells in silver staining. This is also emphasized by 
€raig and Kernohan, 1933, although they resorted to special 
stainings according to Cajal and Hortega. Like nearly every- 
one else, these authors consider fissures around the ganglia cells 
to be due to shrinkage during fixation. 

Discussion. 

The pathogenesis in thromboangiitis obliterans is very obscure. 
Vague suggestions of an infectious process have never been ac- 
cepted; on the other hand, it is often believed that the disease 
is an allergic manifestation set up by different toxic agents. 
Sundeb-Plassmann, 1943, assumes furthermore the presence of 
a genetic factor. 

Whatever the genesis ascribed to the disease, its actual process 
has previously been related to the blood vessels. With the favour- 
able results of operations on the sympathetic nervous system, 
opinions are on record that the pathological changes in thrombo- 
angiitis obliterans are to be sought in the vegetative nervous 
system. However, when pathological changes could not be found 
in resected ganglia, investigators did not hesitate to assume their 
occurrence in central vegetative centres (Craig and Kernohan, 
1933, SuNder-Plassmann and Richter, 1943). 

The previously described observations of Sunder-Plassmann 
are therefore of fundamental importance, and demand further 
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investigations to confirm or refute them. His presentation allows 
the assumption that sympathicus operations provide a form of 
causal therapy and not merely a palliative method of influencing 
the perfusion of the collateral circulation. The prognosis differs 
materially depending on the attitude taken in this respect. SuN- 
dbr-Plassmann’s enthusiasm for the operative treatment is not 
shared fully by other investigators. 

Needless to say, the two cases communicated here do not de- 
cide the issue in these problems, but they are not in agreement 
■with the new interpretations, The primary purpose of this report 
is, therefore, to point out this important discrepancy. 

In this connection, it may be interesting to analyse to some 
extent the implications of SrarDER-PnASSMANB’s statement 
compared with earlier discoveries and opinions. Normally, the 
vessels of the extremities have a certain spasm dependent on 
permanent sympathicus tonus. This has been shown by Theiss, 
1933, for one, who in a series of experiments on 110 dogs ligated 
the femoral artery and then performed lumbar sympathectomy 
on the animals. He then observed an immediate increased cir- 
culation in the collateral arterial channels. According to Hama- 
lainen, 1943, these experiments should not be regarded as con- 
clusive, as he maintains that every main artery is to be considered 
as a vegetative nerve. Ligature of the artery sets up a state of 
irritation in the “nerve”, with vascular spasm. He therefore states 
that sectioning of the vessel as well as ligature is necessary to 
eliminate the effect of the sympathicus. It is possible that this 
necessity explains the postoperative variability in the skin tem- 
perature in the denervated extremity of Theiss’s experimental 
animals. However, using a "Thermostromuhr”, Herrick, Essex 
and Baldes, 1932, report that dogs exhibit an increased circula- 
tion in the femoral artery after only lumbar sjunpathectomy, 
and the phenomenon retained after nearly 3 years. This clearly 
shows that the vessels are normally under a sympathetic vaso- 
constrictive influence. It is also an everyday experience that 
plain signs of a vasodilatation appear in the lower extremities 
iti lumbar anaesthesia. 

Tn obliterating vascular diseases the main purpose of cutting 
off the sympathetic pathways is to remove the vascular con- 
traction in the collateral channels. Thromboangiitis is usually 
attended by a considerable vasospasm particularly in the early 
stages (White and Smithwick, 1942), probably released by re- 
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■flexes. Eowntbee and Adson, 1929, find it possible that a sym- 
patbetic hyperactivity is related to chronic, nonspecific arteriitis. 
This vasoconstrictory reflex was first shown by Lebiche, in 
periartefiitis. When the i vascular changes • have gone too far, 
however, the walls of tlie)'vessels - stiffen, and- the spastic com- 
ponent of vascular constriction thereupon disappears. There is 
then nothing to be gained from sympathectomy. As mentioned 
above, it is possible to test by various means in how far a vaso- 
spasm is responsible for the impaired circulation, and therewith 
what may be gained from an operation. The explanation sketched 
here seems to me the most natural. 

If, as .SuNDER-PLASSiirANN states, Hiromhoangiitis obliterans 
causes extensive 'pathological changes in the truncus sympathicus, 
this should gradually make for a .lowered sympathicus function 
and therewith a decrease in the vasoconstriction in the corresponding 
vascular region — that is to say, just what is aimed at in sympathec- 
tomy. Needless to say, organic changes in the truncus may also 
cause irritation in the sympathetic nerves, but the irritation 
should in all circumstances cease as the process develops, since 
it leads to complete destruction of the ganglia cells. Thus Pila- 
Tov, 1930, has described a case of unilateral retroperitoneal 
tumour, where the skin temperature was reduced 3° in the leg 
of the same side. There were no other neurologic symptoms. 
As the tumour continued to grow, it completely destroyed the 
truncus. The irritation thus stopped and the temperature in the 
affected leg again rose. (The diagnosis was patho -anatomically 
verified.) 

On the whole, ganglionectomy gives better results in arterio- 
sclerosis, where there is no reason to assume localised pathological 
changes in the vegetative ganglia, than in thromboangiitis obli- 
terans. This agrees well with the opinion stated above .as to the 
patho-physiology of the vascular innervation, namely that sym- 
pathectomy eliminates the spasm caused by the disease in the 
vessels. Similarly, very good results are obtained frofn sympath- 
ectomy in injuries from chilling of the extremities (Hamalainen 
1943, and others). All this makes Sunder-Plassmann’s theory- 
all the less acceptable. ' i. 

One of the most crucial factors in this discussion is the post- 
operative prognosis of the disease. . ; 

Prognosis. In the cases of thromboangiitis obliterans described 
here, sympathectomy gave immediate relief 'to^ the patients 
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through an increase in the circulation which still persisted half 
& year after the operation. This is in agreement with general 
experience. 

What are the long term results of the operations? The early 
enthusiasm which followed the introduction of the operative 
treatment has been somewhat dampened by later experience. 
As yet carefully reexamined cases are relatively scarce, I will 
review briefly the records submitted by authoritative authors 
in this field. 

Smithwick and White had in 1942 30 patients with 52 operated 
extremities. The results from 22 operations were very good, from 
27 there was improvement and from 3 no improvement. To a great 
extent the effect depended on the stage of the disease at which 
the operation was performed. The result is much less successful 
when the pulse in the popliteal artery is no longer palpable. The 
importance of operating early is stressed by most authorities. 
In 1935, the above authors summed up their experiences by 
saying that it had been possible to reduce the number of major 
amputations by half, thanks to the sympathicus operations, and 
they consider the results to be better then in arteriosclerosis. 

Cbaig and Kernohan, 1933, report that, under the most fa- 
vourable conditions with conservative treatment, it is necessary 
to amputate in 25 % of the cases in thromboangiitis obliterans 
but in less than 5 % after sympathectomy. These investigators 
do not give the length of the observation period. 

Mayo and Adson, 1932, find an increased circulation in the 
sympathectomized extremity after an observation period of 5 
years. 

Hamalainen, 1943, in a lecture to “The Surgical Association 
of Sweden” (Svenska Kirurgiska T’oreningen), made a preliminary 
report based on 68 lumbar sympathectomies performed on cases 
of thromboangiitis obliterans. He considers that the operation 
may yield an improvement lasting over several years, but there 
is always the risk of recurrence, and the results are less satisfac- 
tory than anticipated. In senile arteriosclerosis, on the other hand, 
he considers the operation to yield better results than expected. 
At that time he had operated on 71 patients with arteriosclerosis, 
5 of them on both sides. 

Thus, the results of sympathicus surgery in the obliterating 
vascular diseases are still contradictory and uncertain in some 
respects, even if the operative therapy appears to be the best 
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aid available at present. The vagaries of the treatment doubtless 
derive primarily from our ignorance of the pathogenesis of these 
diseases, but also from the fact that important sides of the phy- 
siology of the blood vessels and the finer anatomy of the vegeta- 
tive nervous system — specially as regards the innervation of the 
vessels — are still unclarified. 

Summary. 

Two cases are described of thromboangiitis obliterans, with 
symptoms primarily from the leg, and the results of unilateral 
sympathectomy are submitted. 

Observations as to the consensual vascular reaction after spinal 
anaesthesia are communicated. 

Histological examination of the resected ganglia showed a 
morphology normal in all respects. Sunder-Plassmann’s finding 
could not be verified, despite extremely successful staining of the 
ganglia tissue. 

The significance of sympathectomy in the obliterating vascular 
diseases is discussed, especially with regard to Sunder-Plass- 
mann’s theories. 


Zusammenfassung. 

Es werden zwei Ealle von Thromboangiitis obliterans beschrie- 
ben, mit Symptomen vor allem seitens des einen Heines, und 
das Ergebnis einseitiger Sympathektomie mitgeteilt. 

t)ber die konsensuelle Gefassreaktion im Anschluss an Spinal- 
anasthesie werden Beobachtungen mitgeteilt. 

Histologische Untersuchung der resezierten Ganglien ergab in 
jeder Hinsicht normale Morphologic, und trotz ausgezeichneter 
Farbung des Gangliengewebes konnten die Sunder-Plassmann’- 
schen Befunde nicht bestatigt werden. 

Die Bedeutung der Sympathektomie bei obliterierenden Ge- 
fasserlorankungen wird, besonders im Hinblick auf die Sunder- 
PiASSMAN’schen Theorien, besprochen. 

K^sumd 

L’auteur decrit deux cas de thrombo-angeite obliterante avec 
des symptomes predominants a une jambe et le resultat d’une 
sympathectomie unilaterale. 
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II communique les resultats d’ observation de la reaction con- 
sensuelle des vaisseaux a la suite de rachi-anestbesie, 

A I’examen bistologique des ganglions extirpes on a constate 
-une morpbologie normale a tons points de vue; on en pent con- 
firmer les resultats de Sunder-Plassmann malgre une colora- 
tion tres reussie du tissu ganglionnaire. L’auteur discute la portee 
de la sympatbectomie dans les affections obliterantes des vais- 
seaux, dans ses rapports particuliers avec les theories de Sunder- 
PLASSIilANN. 
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Two Operated Cases of Ankylosis 
Ciibiti Congenita. 

By 

H. ST0REN, 

Oslo. 


Congenital ankylosis of the elbow is a very rare physical de- 
fect, but, especially when it occurs on both sides and in incon- 
venient positions, it may cause considerable disablement. 

Eagjstar RomajStus described one case in 1933, and at the same 
time he collected 23 others from the world literature. 

The only cases observed in Norway were the 5 described by 
H. Trostad in 1940. Thus altogether there have been reported 
29 cases, to which come the two that shall here be described. 

The disease may be either unilateral or bilateral. 

In several of the cases assembled by Romanus there were de- 
fects or abnormalities in the hand, fingers or fore-arm, such as 
concrescence of metacarps, absence of metacarp and fingers, 
proximal or distal ulnar defects. Often there was a shortening of 
the fore-arm or upper arm. In Romanus’s own case this latter 
defect was strongly pronounced, so that the affected arm was 
only half as long as the sound arm. 

In all cases, except one, the radius is the chief bone in the fore- 
arm, and it merges with broad osseous connection direct into the 
humerus. The one exception has been described by Cramer. 
In this case the humerus was ankylotically joined to the ulna, 
while the radius articulated freely with both. Thus pronation 
and supination could here freely take place. In a couple of cases 
the ulna was not present as a separate bone. In these cases the 
ulnar metacarp was also absent. 

In five of the cases collected by Romanus the ankylosis was 
bilateral. But in several of the others there were congenital de- 
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fects in the other arm, and in a couple of cases this arm was en- 
tirely lacking. In all of Frostad’s cases and in two of mine the 
affection was bilateral. The angle of flexion in the cases assembled 
by Eot^ianus varied from 180 degrees to an acute angle. In four 
of Frostad's cases the flexion was rectangular on both sides, 
in the fifth it was 95 degrees for the left arm and 105 degrees 
for the right, and some of the patients had an awkward pronation 
position of the fore-arm. 

In my two cases the position Avas acute-angled, from 65 to 
85 degrees on sbght pronation. 

In spite of bilateral ankylosis the ability to work is surprisingly 
good, even in occupations demanding great exertion. This is seen 
in Frostad’s cases. One patient had been a sailor and fisherman 
till he was 67 years old. One a farmer and fisherman, who was 
now 73. Both of them have done their work well all their lives. 
A 3 ’-outh of 19 did farm wmrk in a satisfactory manner — and 
also worked as a paperhanger. At this latter work, however, he 
was slower than the others. A woman of 64 had been working as 
a farm-servant until she was 40 and did the milking, the house- 
work, as well as outdoor work on the farm, but she could not 
make bread, as she was not able to knead the dough. At the age 
of 40 she got inflammation in the right hand, with subsequent 
arthritis in the wrist and finger-joints. Since then she has stayed 
at home and kept house for an elder unmarried brother. A 12- 
year-old girl is going to school and is, among other things, clever 
at writing, drawing and sewing. (Angle of the right arm: 105 
degrees, of the left: 95 degrees.) 

There are mentioned a number of important daily tasks which 
these five patients cannot perform. For example, they cannot 
wash the face or neck, the upper part of the chest or the back. 
They cannot shave, wash their teeth or comb their hair. They 
cannot button their coat or the nipper part of the vest. They all 
had difficulties in eating. They had to bend the head forward in 
order to meet the spoon and fork. 

Like most congenital deformites, this disorder is undoubtedly 
hereditary. SnvON in 1928 described the case of a 4-year-old girl 
with bilateral congenital anlcylosis of the elbow. Her mother had 
had the same deformity and likewise her mother’s paternal grand- 
mother and the latter’s sister. Joachimsthal in 1900 tells of an 
elderly man and his 30-year-old daughter, both of whom had 
bilateral ankylosis of the elbow. 
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In tlie five cases reported by Eeostad tbe patients belonged to 
two families, one family vdtb three elderly brothers (or sister) and 
one with two young persons (brother and sister). No relationship 
between the two families could be proved to exist, but they lived 
in the same district and associated with each other. My two pa- 
tients were sisters, the only cliildren of a young married couple. 
The mother states that her great-grandfather had three brothers 
(or sisters) who suffered from the same bilateral abnormality. 
They had no children. The great-grandfather himself was quite 
free from physical defects. 

My three patients were also from Sunmore, but from a different 
parish, and no relationship or connection can be proved to have 
existed between them and the two families mentioned by Fro- 
STAD. Neither had they any acquaintance with each other. Very 
remarkable, however, is the great resemblance between all these 
cases from Sunmore. 

In the cases previously described in the literature the ages in 
5 cases ranged from 10 days to 9 months. Of the others, one was 
a still-born child, prematurely born. One was 5 years old, one 7 
years, three from 12 to 13 and one 15 years old. The rest were 
adults. My two patients were respectively a year and a half 
and six months old when they came for examination. In view 
of these facts one should suppose that the question of an early 
operation would have been considered, but no report of such an 
operation is to be found in the literature. 

As regards the later operations I can agree with what Frostad 
writes: "The possibility of fashioning a new joint by operation 
has been discussed, but not tested. It must be assumed that an 
attempt to do so would be rather fruitless — chiefly because 
the muscles that should move the joint are completely atrophied."” 
As regards children, hoAvever, I do not agree with this view. We 
have already noted the many great drawbacks to which these 
patients with bilateral ankylosis of the elbow-joint are subjected. 
The attainment of a flexion and extention movement of only 
20 or 30 degrees — or even less — would be of great help. Even 
if only the power of rotation was attained, it would be no insignif- 
icant gain. 

Hans Frostad examines the development of the joint in em- 
bryonic life and shows clearly how it is possible that the changes 
which lead to a congenital ankylosis of the elbow may appear 
already during the formation of the scleroblastema (the name 
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given to the first beginnings of the bones of the upper extremities 
at the close of the 4th week) and during the formation of the pre- 
cartilage and afterwards of the cartilage of the extremities in the 
6th week of embryonic life. 

In the pre-cartilaginous stage the scleroblastema forms a con- 
tinuous whole. At the place where the joints are afterwards formed 
the development of the scleroblastema is retarded and no chondro- 
fication takes place here. There is left a jellylike tissue which grad- 
ually atrophies, whereby there is produced a breach of conti- 
nuity. Trom the surrounding tissues are formed the synovial mem- 
brane, the fibrous jointcapsule and the capsular ligaments. If 
now these necessary changes in the tissue of the scleroblastema 
fail to occur at the place corresponding to the site of the elbow, 
the chondrofication will continue without interruption from the 
humerus down to the radius and eventually to the ulna. A con- 
tinuous bone will be formed. 

On examining this explanation, however, there is reason to 
suppose that the rudiments of the muscles are present and that 
muscles are being formed — but that they afterwards atrophy owing 
to absence of functions. The one-joint muscles will disappear enti- 
rely (BrachiaUs). Some of the two-joint muscles, such as the 
biceps and the caput longum tricipitis stretch the elbow, has 
lapsed, they will alw'ays become greatly atrophied. 

From what has been said above it may be concluded that, in 
order to attain any result from arthroplastic treatment of these 
patients, we must operate as soon as possible after birth, when 
there will be some chance of success. 

In the schools of surgery and in the textbooks it is an established 
rule that arthroplastic treatment should be employed only for 
adults — partly because the epiphyses lie so close together; but 
chiefly, no doubt, for the reason that in case of children it was 
thought to be impossible to carry out with sufficient thorough- 
ness and sufficiently early the active and passive movement 
therapy. 

As appears from the following case, the painful stage is re- 
markably short, so that the child, when left to itself, begins to 
use the deformed arm in playing, provided it is prevented from 
using the other arm. It must be possible to utilize this circumstance 
more consistently than I have done — by keeping the child in 
hospital for a rather long time, during which it can be guided 
rationally. Epiphyseal lines are not present in the elbow region 
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in these cases, so that, even without operation, the arms are 
retarded in longitudinal growth (see, for instance, Komanus's 
case). If the joint after plastic treatment gradually begins to show 
signs of stiffening again, we must, of course, take care that its 
position is the best for as many as possible of the most necessary 
functions. (One arm in 75 — 80°, the other in 100 — 110° flexion.) 

The technique in the plastic treatment of the elbow-joint in 
these young children is, of course, far more difficult than in adults, 
while the course of the n. ulnaris et radicabs is more uncertain 
where the epicondyli are not prominent. I had a considerable 
feeling of uneasiness until I had isolated the n. ulnaris. The ramus 
profundus of the n. radialis also gives grounds for some anxiety 
during the chiselling through and the resection of the thick scle- 
rotic radius. 


Cases. 

1. Jorun A., from Sykkylveu in Sunmore, came under treatment on 
Vo 1911, when she was 1 years old. The mother’s great-grandfather 
had three brothers (or sisters) who suffered from the same deformity. 
They were unmarried. Otherwise the disease was unknown in the fam- 

hy. 

Both elbow-joints are ankylotic, the right in 70° and the left in 85° 
flexion — the forearm between pronation and supination — nearer 
to pronation. Wrist, hand and fingers normal, likewise the shoulder- 
joint. The upper arm seems a little short. The separate muscles of the 
forearm and upper arm cannot be distinguished on palpation, owing 
to the adiposity usual in children, but both the upper arm and the fore- 
arm are of normal thickness and configuration. 

A roentgenogram which had been taken on ®/g 1911 (Fig. 1 a and b) 
shows uninterrupted transition of the humerus to the radius, without 
any suggestion of a joint. The corticalis on the anterior side of the 
humerus continues evenly over into the corticalis of the radius, without 
any sign of the capitulum, the thickest part being at the point of 
flexion. There are no epiphyseal lines in the lower humerus or upper 
radius. The radius is much stronger than the ulna and has a thicker 
corticalis. Otherwise the ulna is well developed and there is a space 
between the ulna and the humerus. The epicondyli are present. There 
IS seen a shadow in the soft parts at the site of the biceps and a some- 
what more distinct shadow of the forearm muscles. 

She has a bilateral subluxation of the hip, most marked on the right 
side. (This healed spontaneously in the course of a couple of years.) 
A new roentgenogram of the elbow joints on “/g 1911 shows increased 
growth, but otherwise the same conditions. 

1913 (two years later); Koentgenogram of the non-operated arm 
shows that the radius has increased considerably in thickness, also 
relathmly, and is now of the same thickness as the humerus (Fig. 2). 
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The corticalis at the point of flexion has increased disproportionately 
in thickness and is here 8 inin thick. The space between humerus and 
ulna is unaltered. 

On lo/o 1941 (the child being then 1 Vs years old) an arllmphslk 
operation on the left arm was performed in ether narcosis. Posterior 
longitudinal incision. The tendon of the triceps was found to be thin 
and atrophied, likewise the visible part of the muscle. There was a 
firm cartilaginous connection without any gap, between ulna and 
humerus. The ulnar nerve and forearm muscles, ivJiich were well devel- 
oped, were shoved forward, likewise the radial muscles of the forearm. 
Without detaching the periostium and perichondrium, the cartilage 
connecting the humerus and ulna was loosened with the knife and a 
facies semilunaris was formed, wnth retention of the olecranon. There- 
uj)on the hard sclerotic radius was cut through with a chisel at the 
point of transition the ulna, 1 cm being resected. 

The resection surfaces were covered vdth a double flap of fascia 
taken from the thigh and fastened to the bone-edges by catgut sutures. 
After the operation the extension w'as 140° and the flexion 70°, with 
almost free pronation and supination (Fig. 3). 

The child lay with her arm resting loosely on a pillow and by degrees 
she was allowed to move it as she herself wished. After 14 days the 
non-operated right arm was tied up, so that she was forced to use 
the other arm, which she did to an increasing extent. The movements 
were apparently painless. 

She was discharged after one month, and the mobility was then 
a little less than at the time of the operation. The arm seemed mostly 
to fall backwards and forwards in flexion and extension, but no cer- 
tainly active flexion and extension movements could be observed. The 
pronation and supination movements, however, were distinctly active. 
Abnormal lateral mobility was not noted in the movements mentioned. 

She was already clever in using the arm and already now it was 
evident that she instinctively made use of the force of gravity in her 
manoeuvres with the arm. 

At that time, however, I regarded the result as very doubtful, until 
I got a letter from her mother on ^"/i 1943, i. e., a year and nine months 
later, in which she wrote; “The arm is a good deal better than the one 
which was not operated. She can bend it towards her more than she 
could in the position it was in before, and she can stretch it almost 
quite out. She also likes to use the left arm most, probably because it 
is more free. We are very grateful for what has been done, and would 
like to come to Oslo to have the other arm operated also.” At the same 
time she says that she has now had her second child — ■ a daughter with 
the same bilateral deformity as the sister, and she would like to have 
her operated too. 

On 1943 the former patient came in order to have the right arm 
operated (and at the same time the six-months old sister who had the 
same deformity). The operated left arm now shows: Passive flexion to 
75° and extension to 115°, i. e., 20 ° less than when she was discharg^- 
There is a suggestion of active flexion movements. When playing, she 








Case ]. 

Two years after operations. 

Kg. 4 a. Left elbow. Ma^iimum flexed position. Fig. 4 b. Left elbow. 
Medium flexed position. Fig. 4 c. Left elbow. Maximum stretched position. 


Fig. 4 a. 


Fig. 4 b. 


Fig. 4 e. 


H- ST0rbn: Ankylosis Cublti Congenita. 



Fig. 5 b. Right elbow. 


Case 2. 
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seems to utilize tlie po^ve^ of passive movement. There is full pronation 
, supination, which can be performed actively. No lateral mobility. 

! The roentgenogram shows a space 2 — 5 mm broad between radius 
and humerus — varying according to the position of the arm. The 
humerus forms a hj’pomochlion for the ulna and protrudes about 
1 1/„ cm behind the point of contact. No facies semilunaris is to be seen. 
The nearthrosis surfaces arc slightly uneven, with small excrescences 
on the posterior side of the humerus. (See Tig. 4.- a, b, c.) 

The roentgenogram of the unoperated arm has been previously de- 
scribed (see Fig. 2). 

2. Bjorg A. The above patient’s 6-month-old sister. 

Shows ankylosis in both elbow-joints. 65° angle in the left, 75° 
in the right elbow. The hands arc normal and well-shajjed, the arms 
possibly a little short in proportion to the length of the body. The 
musculature of the forearm and hand is good, so far as can be judged 
in a child. Otherwise no deformities. 

I X-ray examination shows a broad bony connection between humerus 
; and radius and a thick corticalis going direct from the ulna over to the 
' diaphysis of the radius. At the point of flexion the corticalis on the 
volar side has a thickness of 8 mm. Here there is also a broad bony 
connection between the ulna and the medial humerus. No epiphyseal 
lines in the region of the elbow-joint (see Fig. 5 a and b). 

On ^ji 1943 an artJiropIasdc ojyeraiion on the left elbow xvas 'performed 
in ether narcosis, in the same manner as in her sister’s case. There was 
here encountered considerable difficulty getting through the thick 
' hard corticalis. Of special interest was the observation that both the 
triceps tendon and the visible part of the muscle were here consider- 
ably better developed than in her sister, who was one year older at the 
time of operation. 

The local medical officer reports on 1944: 

Jorun A., now 4 years old. The left arm (the first arm operated 
2^2 years ago) can be stretched 135° and bent to 90° (1 year ago 115° 
and 75°). The right arm (the last operated) is stiff. Bjorg, now 2 years 
old: No mobility of the joint. 

In short, the result as regards the arm first operated was good 
for two years, and then the mobility began to decrease. As regards 
the other arm the result was bad, and lilcewise in the case of the 
younger child. It is possible, however, that consistent and long- 
oontiuued after-treatment would have led to better results. Here 
the children were mostly left to themselves, owing to preconceived 
pessimism. It is also possible that improved technique might have 
yielded a better result. 


Summary. 

The author describes two cases of bilateral congenital ankylosis 
of the elbow in two sisters who were brought to him for examina- 
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tion. One of them was 1 V, years and tlie other 6 months old. 
They were otherwise free from deformities, as were also their 
parents, whose only children they were. The mother's great- 
grandfather had three brothers who presented the same anomaly. 
In Norway there have now been described altogether 7 cases, 
including these two. All of them are from Sunmore County and 
they bear a remarkable resemblance to each other, hut no rela- 
tionship between the families can be found to exist. 

In case of the elder child the author operated on both elbows, 
on one of them when the child was 1 Y„ years and on the other 
when she was 3 years old. The operation on the other child was 
performed at the age of 6 months. The joint first treated has 
shown good results for 2 years, but the mobihty has since 
decreased. The two joints last operated on have by degrees be- 
come quite stiff. 

The author refers to Trostad's account of the development of 
the joint — and of the manner in which this anomaly may be 
supposed to arise — and he regards it as probable that the mus- 
cular rudiments are to be found in the embryonic stage of life 
and that the muscles are still present at birth, but then compara- 
tively soon become atrophied. 

The operations also showed that the musculature of the elbo^v 
was present, although there was considerable atrophy (or absence 
of development?) both of the muscles and of the triceps tendon. 
It is worthy of note that they were best developed in the ear- 
liest operated arm. The operation must therfore be performed at 
the earliest possible age, if any result is to be expected. And the 
author believes that the operation ought to be attemped, as im- 
proved technique and more careful after-treatment would prob- 
ably yield better results than those here reported. 

The growth cannot be impaired by the operation, as epiphyseal 
lines are not present in these cases. If stiffening of the joint should 
again take place, then care must in every case be taken to secure 
the most convenient position possible — and in most cases the 
power of rotation is probably preserved. 

Zusammenfassimg. 

Verf. beschreibt zwei Falle von biiateraler kongenitaler Anchylose 
des Ellbogens bei zwei Schwestern, die ihm zur Untersuchung ge- 
bracht wurden. Die eine war 1 Y 2 Jahre, die andere 6 Monate alt. Im 



ANKYLOSIS CUBITI CONGENITA. 


73 


iibrigen waren sie frei von Missbildungen, wie aucli ihre Eltern, deren 
einzige Kinder sie waren. Der Urgrossvater der Mutter hatte drei 
Briider, die die gleiche Anomalie aufweisen. In Korwegen sind bislier 
im ganzen 7 Falle bescbrieben worden, diese 2 einberecbnet. Samt- 
liche stammen aus der Provinz Sunmore und zeigen eine beiner- 
kenswerte Abnlicbkeit miteinander, docb kann keine Verwandt- 
sckaft der Pamilien miteinander nacbgewiesen werden. 

Bei dem alteren Elinde operierte Verf. beide Ellbogen, den einen, 
als das Kind 1 Va Jnbre alt war, und den anderen, als sie 3 Jabre 
war. Bei dem andren Kinde wurde die Operation im Alter von 
6 Monaten vorgenommen. Das zuerst bebandelte Gelenk zeigte 
21/2 Jabre lang ein gutes Ergebnis, doeb bat die Bewegbcbkeit 
spater abgenommen. Die zwei zuletzt operierten Gelenke sind 
nacb und nacb volbg steif geworden. 

Verf. referiert Erostad's Bericbt Tiber die Entwicklung des 
GelenkSj und Tiber die Art, in der vermutlicb diese Anomalie 
zur Entwicklung kommt, und bait es fiir wabrscbeinbcb, dass die 
Muskelanlagen im Embryonalstadium zu finden sind, und dass 
die Muskeln nocb bei der Geburt vorliegen, dann aber verbaltnis- 
massig scbnell atropbiscb werden. 

Die Operationen zeigten gleicbfalls, dass die Muskulatur des 
Ellbogens vorbanden war, obwobl bedeutende Atropbie (oder 
Mangelhafte Entwicklung?) sowobl der Muskeln als aucb der 
Trizepssebne vorlag. Bemerkenswert ist, dass sie an dem zuerst 
operierten Arme am besten entwickelt waren. Die Operation muss 
desbalb in mbglicbst friibem Alter vorgenommen werden, wenn 
man einen Erfolg erzielen will. Verf. ist der Ansiebt, dass die 
Operation versucbt werden sollte, da verbesserte Tecbnik und 
sorgfaltigere Kacbbebandlung wmbrscbeinlicb bessere Erfolge geben 
werden, als die bier wiedergegebenen. 

Das Wacbstum kann durcb die Operation nicbt gesebadigt 
werden, da in diesen Eallen keine Epipbysenbnien vorbegen. 
Palis ein Wiedersteifwerden des Gelenkes eintritt, ist in jedem 
einzeluen Palle auf Erzielung einer moglicbst bequemen Stellung 
zu acbten — und in der Mebrzabl der Ealle wird wabrsebeinlicb 
die Rotationsfabigkeit erbalten bleiben. 

R^sum4. 

L’auteur decrit deux cas d’ankjdose congenitale bilaterale du 
coude cbez deux soeurs qu’on lui avait amenees aux fins d’examen. 
Li une avait un an et demi, I’autre six mois. Autrement elles 
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etaient indemnes de malformations, comme leurs parents aussi, 
dont elles etaient les seuls enfants. L’arriere-grand-pere de la 
mere avait en trois freres presentant la meme anomalie. En 
ISTorvege on a jusqu’ici decrit sept de ces cas en tout, en y com- 
prenant ces deux-ci. Tons proviennent du Comte de Sunmore 
et offrent une ressemblance remarqnable, mais on n’a pas pu 
etablir I’existence d’une relation de parente entre les families. 

Dans le cas de I’amee des fillettes I’auteur opera les deux 
coudes; Tun qnand elle avait 1 Va an, et I’autre a I’age de 3 ans. 
L’operation de la seconde enfant fut pratiquee a 6 mois. L’arti- 
culation traitee la premiere a donne un bon resultat pendant 
2 ans, mais la mobilite est ensuite allee en diminuant. Les 
deux jointures operees en dernier lieu se sont progressivement, 
tout a fait enraidies. 

L’auteur s’en refere a Fexplication que donne Fkostad du 
developpement de I’articulation — et de la fa§on dont on peut 
supposer que cette anomalie se produit — et il considere comme 
probable que les rudiments musculaires existent au stade embryon- 
naire de la vie, voire que ces muscles sont encore presents a la 
naissance, mais qu’ensuite ils s’atrophient assez rapidement. 

Les operations montrerent aussi que la musculature de coude 
dtait presente, bien que grevee d’une atropbie considerable (ou 
d’une absence de developpement?) frappant aussi bien les muscles 
que le tendon du triceps. Fait digne de remarque: c’est dans le 
bras opere le plus tot qu’ils etaient le mieux developpes. II faut 
done executer I’operation a I’age le plus tendre possible si Ton 
veut escompter un resultat quelconque. Et I’auteur croit que 
I’operation merite d’etre tentee, parce qu’une meilleure technique 
et des soins post-operatoires plus attentifs donneraient probable- 
ment des resultats plus favorables que ceux rapportes ici. 

La croissance du membre ne sauxait etre compromise par 
I’operation attendu qu’il n’existe pas de cartilages de conjugaison 
dans ces cas. Si une ankylose se reproduisait il faudrait ebaque 
fois prendre soin d’assurer a la jointure la meilleure position 
possible — et dans la plupart des cas le pouvoir de rotation serait 
vraisemblablement conserve. 
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(Chief: Professor Sten FbiBERG.) 


IiiteiTertebral Foraminotomy. 

By 

CARL HIRSCH, M. D. 


During the years elapsed since herniated lumbar discs r\’’ere 
first operated in Sweden, a great deal of work has been bestowed 
upon endeavours to find a reliable method of level diagnostics. 
The clinical diagnostic methods have been developed i. a. through 
Noblen’s researches, and the roentgenological possibilities of 
estabhshing the position of the prolapse by means of myelography 
have increased. At this Orthopaedic Clinic we have now exchanged 
lipiodol and air for abrodile as a contrast medium. Abrodile gives 
distinct pictures, and the dural sac as well as the nerve roots 
■\vithin their sheath-covered areas are well discernible on the mye- 
lograms. Since abrodile, as far as we have been able to judge on 
the basis of 170 cases, does not involve any risk of adhesive me- 
ningitis, it permits us to extend the indications for myelograph)^. 
It is also our experience that, in most cases, the clinical and 
myelographical findings agree rvith the operative ones. 

In several publications Lindblom has emphasized the impor- 
tance of the lateral disc prolapses, i. e. those situated at the foramen 
intervertebrale (here called lateral prolapses), and he is inclined 
to believe that they are more frequent as cause of sciatica than 
3uch prolapses as are situated medially to the foramen inter- 
vertebrale (here called medial prolapses). To prove the presence 
of these lateral prolapses he has been working with section material. 
However, our experience of clinical material (about 550 cases 
operated) speaks in favour of the assumption that the medial 
prolapses are the most frequent ones. 
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Considering that myelography does not allow the diagnostic 
of tlie lateral prolapses and that the common method of perform- 
ing a laminectomy with preservation of the intervertebral joint 
does not allow the exclusion of a lateral prolapse, one is perhaps 
justified in saying that, clinically, the possibility pointed out by 
Lindblom has not been sufficiently noticed. However, the fact 
that chiefly “medial” laminectomies have given positive opera- 
tive findings, involving discovery of prolapses, seenrs to indicate 
that the clinical importance of the lateral herniated discs cannot 
be very great. 

One must ask oneself what the reason may be for this difference 
between clinical symptoms and anatomical findings. Maybe it is 
not the mere existence of a prolapse pressing the nerve root 
that occasions sciatica, but perhaps a pressure of a prolapse 
against the counterpressure of a bone or a ligament is required. 
Further, it is possible that the sciatic pain is occasioned by the 
intermittent pressure due to the fact that prominences of various 
lands give altered spatial conditions in the foramen interverte- 
brale at movements in the vertebral column. In previous works 
Friberg has pointed out the importance of the diminution of 
space (protrusions, osteophytes) in the foramen intervertebrale 
to the rise of root compression. The fact that the nerve root 
rides over a prominence — whether a prolapse, a disc protrusion, 
or an osteophyte — need not, perhaps, give sciatic symptoms. 

The pathologico-anatomical mechanism of the rise of sciatica 
would not seem to differ if the prolapse is situated at the level 
of, or medially to, the foramen intervertebrale. On the other hand, 
it may be called into question whether such herniated discs as 
are lateral in relation to the foramen intervertebrale cause scia- 
tica in a clinical sense. It is conceivable that the difference between 
our clinical and Lindblom’s anatomical experiences lies therein. 
One must, however, reckon upon the possibility that certain 
cases with clinical signs of root compression but with negative 
myelogram may be explained by herniated discs situated in the 
foramen intervertebrale. At the Orthopaedic Chrdc we have there- 
fore, on some occasions, performed partial or total resection of 
the intervertebral joint and then found prolapses in, or just me- 
dially to, the foramen intervertebrale. (Friberg has 3 unpub- 
lished cases; in two of them prolapses ivere found.) 

The intervertebral joint has undoubtedly an important func- 
tion to fulfil in the statics of the vertebral column, and a resection 
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of this joint is, perhaps, a fairly essential intervention. The case 
is that we do not know so far to what extent such an articular 
resection will cause the patient discomfort in future. 

In the July 1945 issue of the Journal of Bone and Joint Surgery 
Briggs and Krause describe 35 operations where intervertebral 
foraminotomy has been performed, i. e. a resection of the inter- 
vertebral joint with exploration of the foramen intervertebrale. 
The authors found herniated discs in 5 cases. In 22 cases they 
performed decompressive foraminotomy, and in 7 of them there 
existed space reducing prominences. In 8 cases bilateral foramino- 
tomy was made in bilateral sciatica. Kusion took place in all 
cases. Briggs and Krause state that an opinion cannot as yet 
he formed as to the final results. So far, however, the results 
have been satisfactory (in some instances a follow-up period of 
four years). 

Having recently performed two foraminotomies with positive 
findings of herniated discs, without accomplishing spinal fusion, 
the author feels that some mews would be of value. 

Case 1. (J. No. 3790/45.) Ironworks worker aged 29 years. Sciatic 
pains since 1941, at times with pains radiating down the left foot. 
Observed at the Orthopaedic Policlinic for three months. Conservative 
treatment with a plaster-of-Paris corset brought no relief. Admitted 
to the Clinic for further investigation. 

Status: Back without essential remark. Lasegue left 60 degrees, 
right 75 degrees. Patellar reflexes mvid and equal bilaterally. Plantar 
and Achilles reflexes not producible on the left leg. Eight without 
remark. The strength of the left extensor hallucis slightly decreased, 
right without remark. Superficial sensibility reduced but not entirely 
lost round the left lateral foot-edge. 

Roentgenogram of lumbar spine: At the superior margin of the ver- 
tebral body of L. 4 there is an osteophyte, and at the superior margin 
of the vertebral body of L. 3 a small osteophyte. Intervertebral spaces 
of normal height. 

Myelography with abrodile: No pathological changes. 

The patient has thus a long anamnesis; he is at times incapacitated. 
During the past three months he has been unable to work. The clinical 
examination indicates root compression lumbosacrally, but the mye- 
logram has turned out to be negative. 

As the possibility of a laterally situated prolapse cannot be excluded 
m this patient, an operation is proposed to him. 

Roraminotomia lumbosacralis sin.: Spinous processes and arches are 
dissected free from muscle tissue on the left side between S. 1 and E. 4; 
on the right side the muscle tissue is not reflected. Lig. flavumds re- 
moved between L. 5 and S. 1. The articular facet of L. 5 is resected with 
a chisel, and so is half the articular facet of S. 1. Moderate bleeding. 
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wliicli IS controlled by peroxide-of-bydrogene tamponade. After tbe 
dural sac bas been moved medially, a swollen nerve root is found 
Having moved also this root medially, one can observe a defined bulge 
from tbe intervertebral disc — an unmistakable prolapse lying in the 
foramen intervertebrale, just medially. After an incision into tbe vertex 
of tbe prolapse, two entirely detached pieces are removed. 

Tbe postoperative course without complications. After 7 days the 
patient left hospital painless in tbe legs and, practically speaking, 
painless in tbe back. 

Case 2. (J. Ho. 1984.9.) Married woman aged 36 years. Trouble from 
tbe back with tiredness and pain for 17 years past. During tbe 1930’s 
tbe patient wore a cloth corset and improved. After a delivery in 1943 
tbe trouble increased, with pain in the lumbar region. Nothing gynae- 
cological. A roentgenogram in 1943 displayed a considerable reduction 
of the height of tbe intervertebral disc between L. 5 and S. 1. Was 
treated conservatively during tbe last year at tbe Orthopaedic Clinic 
with a plaster-of-Paris corset and physical treatment, giving a temporary 
effect. Up to October 1945 no radiating pains in tbe legs; no cbnical 
criteria of a disc prolapse. — In October 1945 suddenly intense radiat- 
ing pains in tbe left leg down to tbe popliteal space. Annoying coughing 
and sneezing pains. 

Stahis: Back stiffened udtb pain, reduced mobility. Throbbing 
pain lumbosacrally with radiation down tbe left leg. Lasegue pos. 
left 45 degrees, right negative. Patellar reflexes pos. and equal bilater- 
ally. Left Achilles and plantar reflexes missing, right Achilles reflex 
faint, right plantar reflex missing. Tbe strength of tbe extensor of the 
left great toe reduced. No reduction of the sensibility. 

Myelography with abrodile; No pathological changes. 

Also in this case tbe examination pointed to a root compression, 
despite the negative myelogram, and we decided to propose an opera- 
tion on the suspicion of a prolapse in the foramen intervertebrale. 

Foraminolomia h^nbosacralis sin: Adopting the same method as in 
the previous case, the lumbosacral space was exposed and the ligamen- 
tum flavum removed. The articular facet of L. 5 in the intervertebral 
joint was chiselled off and half the articular facet of S. 1. was likewise 
removed. Further, for the sake of better accessibility, about 3 mm. 
of the arch of L. 5 and an equal portion of the sacrum were removed. 
The nerve root, when dissected out, proved to be hard squeezed against 
the articular facet of S. 1. After the nerve root had been released and 
moved medially, a large disc prolapse was found. After an incision into 
the prolapse, three large detached pieces of cartilage could be taken 
out. 

During the intervention moderate bleeding, which could be con- 
trolled with peroxide-of-hydrogene tamponade. 

No postoperative comphcations. After the lapse of 17 days the pa- 
tient was discharged, completely painless in the legs and, practically 
speaking, also in the back. 
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latlie cases described above it admits of argument as to -whetlier, 
primarily, one ought not to have supplemented the operation 
by a fusion, considering the risk of spinal discomforts arising later 
on. A mere removal of the prolapse implies a short stay in hospital. 
If a fusion had been performed, this would have resulted in a 
stay in hospital of much longer duration. Moreover, there is always 
the possibility of performing a fusion later on, should the patient 
have back pain in future. 


Summary. 

The author describes two cases of prolapse of the disc with 
clear neurologic signs of root compression but with negative mye- 
lograph. Both cases were operated on with a resection of an in- 
tervertebral joint. In both cases a j)rolapse of a disc was en- 
countered situated in the foramen inter vertebrale. The prolapses 
were extirpated. The primary results were satisfactory and the 
patients were discharged from hospital free from pain. 


. Ziisammeiifassinig:. 

Verf. beschreibt zwei Falle von Zwischenwirbelscheibenprolaps 
mit deutlichen neurologischen Anzeichen einer Wurzelkompres- 
sion, aber mit negativem Myelogramm. Beide Falle wurden ope- 
riert, wobei ein Intervertebralgelenk abgetragen wurde. Bei bei- 
den Fallen wurde ein im, Foramen intervertebrale gelegender 
Zwischenwirbelscheibenprolaps gefunden. Die Prolapse wurde 
abgetragen. Das primare Ergebnis war gut, und die Kranken 
konnten schmerzfrei entlassen Averden. 


Resume. 

L’auteur decrit deux cas de prolapsus discal avec des signes 
neurologiques evidents de compression radiculaire mais ou le 
myelogramme restait negatif. Tons deux furent operes et Ton 
lesequa une articulation intervertebrale. Des deux fois on trouva 
une hernie du disque, situee dans le trou intervertebral. Ces 
prolapsus furent extirpes. Le resultat immediat fut bon et les 
ttialades, a Texeat, etaient delivres de leurs douleurs. 
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liber die cliiriirgische Beliaiidliing des 
idiopatliisclien Megacoloiis 
(der Hirsclispruiigsclien Kranklieit). 

Von 

Dr. CHR. VAN GELDEREN, 

Leiter der 1. cbirurgischen Abteilung des >Binnen'Gasthnis«, 

Amsterdam. 


Die Beliandlung dieses Gegenstandes an dieser Stelle sclieint 
mir nicht nur durch den Umstand gerechtfertigt, dass die Hiesch- 
SPEUNGsclie Kranklieit zwar stets sckon in den Kinder j a liien 
anwesend ist, aber es kommt oft erst jenseits derselben zu einer 
zweckmassigen Behandlung. Man kann dies in der Kegel nur 
bedauern. In deutscber Spracbe bat meines Wissens nur Passleb 
diesen Gegenstand ausfiibrlich bebandelt. Seine vortreffbcbe 
Darlegung anlasslicb dreier operativer Falle — es waren keines- 
wegs Vollerfolge — ist die Basis, die jeder neueren Arbeit, aucb 
der bier vorbegenden, zum Ausgangspunkt dient. 

Diese Besprecbung will jedocb niebr als eine sicb auf Kasuistik 
stutzende Pubbkation sein. Denn sie will zugleicb die Aufmerk- 
samkeit darauf binlenken, dass die alte Morpbopatbologie mit 
ibrer eventuellen Quasifundierung unseres arztlicben Wissens 
und darauf dann zu Unrecbt gebaute, anatondscb gedacbte Cbi- 
rurgie in mancber Hinsicbt das Feld fiir funktionell-patbologiscbe 
Ansicbten und infolgedessen fiir eine funktionelle Cbirurgie rau- 
men muss, Davon ist das idiopatbiscbe Megacolon ein treffendes 
Beispiel. 

Die HiKSCHSPEUNGscbe Krankbeit, eine seltene Abweicbung, 
angeboren oder wenigstens scbon in der friiben Jugend in der 
Anlage vorbanden, war von alters ber ein Beispiel monstruoser, 
anatomiscber Patbologie, Als Grundlage eines oft missge'staltig 

6 — 46103-i. Acta cli/ir. Scandinav. Vol. XCIV. 
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atigescliwoUenen Bandies und von immer ivieder woclieiilang 
anhaltender Verstopfung v?nrde dabei eine enorrae Ansdiwellung 
eines kleineren oder grosseren Teiles des Dickdarms, mit Hyper- 
trophic der Muskelwand, gefnnden. Manchmal ~ in ernsten fal- 
len — konnte man den ektatischen Barm, eventuell sDarmatei- 
fung«, durdi die Baudiwand bindurcb seken oder -weiugsteiis 
palpieren. Haufig ^var die Anschwellung' des Barms auf das Sig- 
moid beschrankt; fast immer ist das Sigmoid mit angeschwollea. 
Es hat.denn andi niclit an Publikationen gefehlt, in welcheryeine 
sigmorektale Klappe oder Abknickung als TJrsache der Hirsch- 
spRUNGschen Kranlrheit beschrieben vnirde, und anch jetzt ist 
letztere noch nicht gauz aus rezcnten Artikeln verschwunden. 
Dies stimmte friiher mit dem ausschliesslich morphologischea 
Geiste der Zeit iiberein, und befriedigte sein Kausalitatsbedurfnis 
offenbar voilkommen. Es muss seinerzeit wohl recht vie! Mut 
benotigt sein, einzugestehen, dass man diese Klappe oder der- 
gieichen nicht gefunden babe, da man sich damit in den Augen 
der meisten als unzustandig hinstellte. Booh gab es Tatsachen, 
die mit der Lehre von Klappe oder Knickung schwerlich imBin- 
klange zn bringen ■waren: ^e meistens reobt scbarfe Begrenzurig 
des Megasigmoid{ -colons) an der oralen Seite vrar davon eiu 
Beispiel; eher hatte man infolge eines mecbanischen Hindernisses 
eine alimabliche Zunahme der Ektasie erivarten diiifen. . 

Mit Hilfe interner, medikamentoser Mittel (Laxantia, Clys- 
mata) liess sicb von alters her sehr wenig, namentlich wenig, 
Danerndes, in einigermassen ernsten Pallen der HmscHSPRUXB- 
schen Krankheit erreichen. Bnterernahrung, Pneumonie. nat 
infolge des hochgedrangten Diaphragmas, sind beachtenswerte 
Tode'sursachen. Komplikationen, besonders Volvulus des Mega- 
sigmoids — nnd Darmnekrose — kamen noch hinzu und brachten 
die Gesamtsterblichkeit anf die Bauer Tiber 50 %. Das ausgedehnte 
Colon (Sigmoid) mit seiner dicken Muskelwand enthalt gewohn- 
lich einige Liter Inhalt: harte Skybala, breiige bis diinue Fazes 
und eventuell grosse Mengen Gas. Trotzdem verspuren die Patien- 
ten nicht oder kaum Drang zu Defakation, hochstens ein voiles 
Gefiihl im Bauch. Der Zustaud pflegt lange kompensiert zu blei- 
ben: Anhaufung in den vorangehenden Darmteilen, namehfclio 
im Diinndarm, fehlt lange; Appetit und.Ernahrungsuzstaud blei- 
ben lange intakt. Zn Erbrechen kommt es — abgesehen von 
Volvulus — erst in extremen Stadien. 

•‘In der letzten^i-Zeit hat die -medikamentose Therapie' (I'A'W) 
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ScHiPPERs) sich auch der Parasympathikomimetika (u. a. Dorjl) 
und verwandter Stoffe (^Prostigmin) bemacktigt, die schon eher 
aus der funktionellen Megacolondiagnostik der Cbirurgen bekannt 
sind. Es ist nicht daran zu zweifeln, das lange dauernder Ge- 
braucb — c. q. Einspritzung — solcber Pbarmaka bilft, wenig- 
stens, solange die Medikation dauert. Dies ist dann ein tbera- 
peutiscber Erfolg, ebenso wie derjenige der Insulintberapie bei 
Diabetes. Als Cbirurg ist man leicbt geneigt — iibrigens mit 
aller wissenscbaftlicben Scliatzung dieses Mittels — dasselbe 
mit dem lebenslangen Tragen einer Prothese zu vergleicben, nicbt 
mit der operativen Heilung einer Pseudartbrose. Vielleicbt gelingt 
es aucb, dieser modernen Pharmakotberapie bei lange dauernder 
Anwendung operativer Hilfe, vorlaufig oder auf die Dauer zu 
entkommen. 

Eine scharfe Trennung von Megacolon und Dolichocolon scbeint 
aucb mir, ebenso wie Leriche, erkiinstelt: das weite Megacolon ist in 
der Kegel auch zu lang; das lange Dolichocolon ist meistens zugleich 
reichlich weit, wenn auch nicht so extrem. 

Was unternabm der Cbirurg von alters ber, und was erreicbte 
er darait? Abgeseben von palliativen Massnabmen (Colostomie, 
Coecostomie, Colopexie, Coloplikation), die entweder voriiber- 
gebender Art waren, oder wenigstens sicb als sebr unbefriedigend 
erwiesen, gab es eigentlicb allein die radikale Resektion des 
Megasigmoids, bezw. Megacolons, mit einer Sterbbcbkeit von 
einigen Dutzenden Prozenten! Binige glucklicb gelungene Mega- 
colonresektionen beweisen keineswegs, dass die operative Mortalitat 
jetzt uennenswert abgenommen baben sollte: die nocb immer 
' betracbtlicbe Sterbbcbkeit bei Resektionen des linken Teiles 
des Colons, z. 'B. wegen Karzinoms bei Erwachsenen ma'cht dieS 
aucb nicbt annebmbcb. Rezidive nacb Darmresektion wegen 
Megacolons waren docb nicbt ausgescblossen, namentlicb nicbt 
nacb denjenigen Colonresektionen, welcbe vorsicbtsbalber als 
»Vorlagerung« in zwei Tempi unternommen wurden. Dies war 
begreifbcb: auf diese Weise blieb wobl immer an der analen Seite 
des resezierten Teiles ein Stuck Afegasigmoid, bezw. Megapel- 
1 vinum, zuriick. Ein an der oralen Seite zuriickgebliebener ekta- 
tiscber Darmteil war offenbar mit operativer Heilung nicbt un- 
t vereinbar. tlberdies bessen diese Operationen die seinerzeit 

, nabezu unbekannte, begleitende Pathologic des uropoetischen 

Apparates unberubrt. was fiir das weitere Leben von Bedeutung 
werden kbnnte. ' ■ ' ' 
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Melir Oder wemgei widerstrebend kam man jedooh dazu, ein- 
Eugesteben, dass bisweilen, oft, meistens, ja eigen; bob immer 
wenig Glaubwiirdiges von einer morpbologiscben Ursacbe der 
Ektasie des (Mega-)Colons zu finden war. Zugleicb lerute man 
»andere« Eormen von »syniptoiaatiscbem(( Megacolon bei Pa- 
tienten mit Krankbeiten des somatischen Nervensystems kennen, 
nicbt nur bei Tabetikern. Dies fiibrte anf die Vermutung, dass 
Storungen in der Innervation, also in dem Gebiet des autonomen 
Nervensystems eine, ja, sogar die Ursacbe des »idiopatbiscben<( 
Megacolons nnd zugleicb der damit wiederbolt verbundenen Mega- 
cystis sein konnten. Eine wesentlicbe Stutze fiir diese Ansicbt 
lieferte nicbt allein der Umstand, dass nacb Eektnmoperationen 
infolge Lasion sakralautonomer, parasympatbiscber Nerven man- 
cbes Mai eine (voriibergebende) Megacystis gefunden wird. In 
Tierversucben (Ishiicawa, Kleinschmidt) konnten sowobl Mega- 
colon als Megacystis durcb entsprecbende, absicbtbcbe Nerven- 
lasionen erzeugt werdenl Den Scblussstein zu dieser Konstruk- 
tion bildet jedocb der Erfolg der sick daraus ergebenden operativen 
Konsequenz; siebe spater. 

Wie weit der N. vagus reicbt, wo der sogen. N. Pelvicus an dem 
(Dick-)Darm beginnt, lasst sich, namentlicb in bezug auf Kurils 
spinalen Parasympatbicus, nicbt leicbt sagen, Es scheint mir nament- 
bcb nicbt moglich, dies auf anatomischem Wege, also praparatorisch, 
zu entscbeiden. 

In Anbetracbt der Tatsacbe, dass das ortbosympatbiscbe Ner- 
vensystem (die tborakolumbalen Nn. splancbnici) Tonus und 
Peristaltik des ganzen Magendarmkanals bemiDt, uiogekebrt das 
parasympatbiscbe fin casu die sakralen Nn. pelvici) als Aktivator 
bekannt ist, bat man also die Wabl, eine der beiden Sacblagen 
anzunebmen; Als neurogene Ursacbe eines atoniscben Mega- 
colons nabezu obne Peristaltik kann iibertriebene Sympatbicus- 
wirkung, jedocb aucb unzulangbobe parasympatbiscbe Inner- 
vation in Betracbt kommen. Ein Zusammenwirken beider ware 
aucb mogbcb. Mit Sicberbeit kann man vorlaufig nicbt mebr 
sagen, als dass die ortbosympatbiscbe Innervation verbaltnis- 
massig die Oberband baben muss, und fiir die chirurgiscbe Tbe- 
rapie ist dies glucklicberweise genug. 

Man konnte sagen, dass sicb die Erage naob der Patbogenese nun- 
mebt nacb neuromorpbologiscbem Terrain verscboben bat, einerlei, 
ob zentral oder aber peripber gesucbt werden muss. Die Da.ten bezug- 
licb vielleicbt ursacbbcber, mikroskopiscber Abweicbungen in operativ 
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entfernteu Ganglien und Nerven widersprechen einander, sind wenig 
iiberzeugend. tJbrigens ware eine funktionelle Storung der autonomen 
Innervation obne morpbologiscbes Substrat sebr wobl akzeptierbar. 
Bei dem Megacolon in den ersten Lebensmonaten ist man wobl zu der 
Idee eines dann nocb nicbt ausgewacbsenen ortliohen Nervensystems 
gekommen: damit scbielte nach alter Gewobnbeit das Bediirfnis an 
einer mvaomorphologischen Ursache eben wieder um die Ecke. 

Tberapeuuscli konnte man also wiinsclien: Yerstaxlmng der 
Pelvicusfunktion, die chirurgiscli = dauernd niclit verwirklicht 
werden kann, allein pkarmakologisck — durck Doryl, Prostig- 
min usw. — zeitweilig erreickbar ist, oder aber eine Versckwa- 
ckung der ortkosympatkiscken, inkibitoriscken Innervierung 
durck Eesektion oder Durcksckneidung ikrer Baknen. Zu diesem 
Zwecke kaben Wade und Eoyle die diesbeziigkcken Eami com- 
municantes gespalten; dieses Verfakren wurde fallengelassen. 
Man kann den Plexus kypogastricus superior (impar) = den sog. 
N. praesacralis resezieren — eventuell beide Nn. splancknici 
aufopfern. Nack Adson kann man die Eeselction beider lumbaler 
sympatkiscker Grenzstrange hinzufiigen, casu quo auck nock den 
Plexus mesentericus inferior (bei dem Ursprung der gleicknamigen 
Scblagader) eliminieren. Durck derartige Operationen — man kann 
innerkalb gewisser Grenzen eine Wakl treffen, bezw. individuali- 
sieren — die, falls sie nickt in extremis ausgefiikrt werden, ver- 
kaltnismassig ungefakrlick sind, erzielt man laut dem Sckrifttum 
Heilung oder erkeblicke Besserung in zwei Dritteln der Ealle; 
gemeint ist: subjektive Ver besserung. Objektiv ist die funk- 
tionelle Heilung kaufiger, und sie kommt eker zustande als eine 
morpkologiscke Verbesserung: wenn auck das Colon zu weit 
bleibt, konnen der Tonus und die Peristaltik nicktsdestoweniger 
normal werden. Nickt immer wurde die ortkosympatkiscke De- 
nervierung gleick radikal ausgefiikrt. Es ist denn auck kaum zu 
bezweifeln, dass das Eesultat bei griindlickerer Sympatkektomie 
und friikerem Operieren nock giinstiger ware. Leider kommt der 
Cbirurg so manckes Mai zuletzt an die Eeike, wenn der Internist 
sein in dieser Hinsickt sekr mangelkaftes Arsenal ersckopft kat. 
Und dann kommt es nock vor, dass dieser die Art der Operation 
vorsckreiben will, wakrend ikm dock billigerweise kockstens eine 
beratende Stimme zuerkannt werden kann. Man muss nickt war- 
ten, bis die kliniscke Diagnose — abgeseken von einigen diffe- 
rential-diagnostiscken Momenten — retroperitoneale Tumoren, auf 
den ersten Bkck gestellt werden kann, bis dass das lange dauernde 
Stadium des kompensierten, lokal-atoniscken Ileus so gut wie 
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Abb. 1 a vom 1. Fall. Abb. 1 b vom einem 3. Fall, der nicM 

Cystometrogramni vor and nacb der znr Operation gelangte (verzogen!). 

Sympatbectomie. Colonmetrogramm vor and nacb der 

Doryl-Einspritzung. (Fanktionstest.) 

vorbei ist. In welcbem Alter man operieren muss, lasst sicb nicht 
universell feststellen: dies bangt mit von dem Grad der Krank- 
lieit ab. Sympatbektomie-Operationen werden aucb in jiingerem 
Alter mit gutem Ergebnis durchstanden als Darmresektionen, die 
bei Kindern unter etwa 6 Jabren nabezu ausgescblossen sind. Dock 
vor dem 20. Jabre sind die Bescbwerden wobl immer derart ge- 
worden, dass Grund znr Rontgenuntersucbung bestebt und dann 
ergibt sicb die Situation wobl. Diese Rontgenuntersucbung muss 
voxzugsweise mit per os verabfolgten Kontrastmitteln erfolgen; 
das KontrastA:lys?wo ergibt — aucb nacb der Operation — Bilder, 
welcbe zu’'sebr von dem Druck, mit dem es bineingebracbt vrarde, 
abbangig sind. 

Die Indikation zum Operieren zwingt um so mebr, da — ausser 
in leicbten Fallen — nabezu keine Aussicbt auf spontane oder 
medikamentose, dauernde Heilung bestebt. Man muss jedocb nach 
dem Megacolon spuren, nicbt warten, bis es sicb aufdrangt, 
wenigstens, wenn man die reifen Friicbte der funktionell-cbirur- 
giscben, modernen Sympatbektomie-Operationen ernten will. 

F all I. Ein 19-iabriger junger Mann war vor kurzem Waise 
geworden, und infolgedessen musste seine Scbwester die Lasten seiner 
Versorgung tragen. Da bei ibm zeitweilig der Stuhlgang bei Tag und 
Nacbt spontan erfolgte und dann in "Windeln aufgefangen ward, wurde 
fiir ibn Hilfe wegen Incontinentia aivi nachgesucbt; nacbts barnte 
er aucb wobl einmal in seinein Bett. Der Patient scbien mir aucb geistig 
nicbt ganz vollwertig. Ein Binder von ibm soli wegen abnlicber Symp- 
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Abb. 2 vom 1. Fall. 

Sympathectomie-Scberaa nacli Adson-Passler. LumbalgrenzstrUiigeJ' 

hypogastricus resedert; Megasigtno, Mega7'cc<?(H! nnd Meganys<js. 


tome mit todlicher Folge operiert .sein; dies hatte die verstorbene Mutter 
vom Nachsuclieu arztlicher Hilfe fur diesen Sohn abgeschreckt. Er war 
mit einem nicht durchgebrocbenen Anus zur Welt gekommen; dieser 
war operativ geoffnet, und die Familie sprach dcnn aucb von der Diag- 
nose ernes feUenden Scbliessmuskels, was a priori nicbt unwabrschein- 
lich scbien. Icli babe den Patienten erst fur neurologiscbe Untersucbung 
nacb der Poliklinik Prof. Brouaveks verwiesen: dort wurdon, ausser 
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StoTvmgen in der Innervation der Augenmuskein, im somatiscken Ner- 
vensystem keine Abweichungen gefunden, die in naherem Znsammen- 
hange mit den Darmsymptomen gebracht werden konnten. Der Patient 
vrurde danacb in die chirurgische Abteilung zwecks Erwagung des 
Aniegens eines Anus praeternaturalis aufgenommen. Es zeigte sick 
dort bei Touchieren scbon^bald, dass der Sphincter ani keineswegs 



Abb. 3 vom 1 . Fall. 

Kontrastbild von Sigma und 11001001: Schraffiert: vor der Operation 
vollschwarz: nach derselbeii. 

fehlte. Bei genauerem Aufnehmen der Anamnese ergab sich Eolgendes. 
Zwar war der Patient seit der Geburt den Windeln noch nicht ent- 
wachsen, dock die Incontinentia alvi war nur periodisch; die Zeiten 
dieses anoxmalen Stnhlganges weehselten mit Perioden von 2—3 Wo- 
chen, in welchen uberhaupt kein Stuhl'gang erfolgte, ab. Von einfacher 
Inkontinenz war also keine Rede; Retention und zeitweilige Bntleerung 
ware die richtigere Benennung. Nichtsdestoweniger blieb der Gedanke 
an eine postoperative Strictura recti vorlaufig bestehen. Und als 
Orientierung, die operativer Hilfe voranzugehen hat, wurde Rontgen- 
nntersuchung des distalen Colons beschlossen. Besonders die Lange des 
Sigmoids und Colon pelvinum interessierte mich in Hinblick auf erne 
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eventuelle, die Kontinuitat wiederherstellende Operation am Mast- 
darm.' Und sollte vielleiclit doch ein typisches Megacolon bestehen, 
dann wiirde sicb dies zugleich zeigen und miisste ein^ ganz anderer 
therapeutiscber Weg eingeschlagen -werden. Bereits bei dem Hinein- 
bringen des Kontrastklysmas zeigte sich, dass eine sebr grosse Menge 
— reichlicb 2 V 2 Liter — von dem Patienten vertragen wurde. Der 
Patient war aucb nocb von kleiner Gestalt! In den Pbotograpbien 
waren Eektum und Sigmoid sebr weit, atoniscb. Die anderen Darme 
mussten wohl weit verdrangt sein; das Coecum von ziemlicb normalem 
Umfange lag gegen die Leber angedriickt. Von einer Striktur im Bek- 
tum selbst — als Rest der Operation beim Neugeborenen — zeigte sicli 
nicbts; von einer Falte oder derglcicben auf der Grenze von Sigmoid 
und dem (dariiber ebenso weiten) Rektum war ebenfalls nicbts zu seben. 
Damit wurde eine zufallige Koinzidenz; friiber Anus imperforatus, 
jetzt nocb Megacolon, namentlicb Megasigmoid, sebr wabrscbeinlicb, 
Bei naberer Betracbtung des Perincums war dort aucb von dor Opera- 
tion beim Neugeborenen nabezu nicbts sicbtbar: mebr' als Inzision eines 
Anus imperforatus konnte scbwerlicb stattgefunden baben, nament- 
lich feblten sicbtbare Reste eines ausgiebigeren Eingriffes wegen Atresia 
recti; somit braucbte der Schliessmuskel aucb keineswegs zu feblcn. 

Es ist iibrigens bekannt, dass das »symptomatiscbe« Megacolon beim 
Neugeborenen mit Anusatresie sebr bald zura normalen XJmfange zu- 
riiokkebrt. 

Um absolute Sicherbcit zu erhalten, dass bei diesem Patienten ein 
eebt »idiopatbiscbes« Megaeolon bestand, wandte sicb die Diagnostik 
nunmehr dem uropoetischen System zu. Das Megacolon namlicb, das 
aucb das Rektum niebt freilasst, pflegt mit Megacystis und Megaure- 
teren, also mit seltenerem Harnen, verbunden zu sein. 

Sebon ein einfaches Cystogramm, das durcb Hineinbr ingen von Jod- 
natrium in die Blase erbalten wurde, Hess keinen Zweifel bezuglicb der 
Megacystis. Sogar die Megaureteren waren darauf zu seben; (also 
bestand Reflux, Insuffisienz der Ureterostia). Sebliesslieb wurde der 
Weg der Cystometrie oder Cystometrograpbie eingescblagen: man 
spriebt aucb wobl von Cystomanometrie. Man stellt dabei fest, welcber 
intravesikale Druck in der Blase bei versebiedenen Eullungsgraden 
bestebt und legt dies in einer grapbiseben Darstellung fest. (Die ent- 
spreebende, sebmutzige Colonmetrograpbie unterliess icb.) Das Ergeb- 
nis war Atonie der viel zu geraumigen Blase: bei einer Eiillung bis zu 
600 cem berrsebte erst ein Druck, der fiir 300 cem hatte normal sein 
mussen! Damit war jeder differentialdiagnostiscber Zweifel nun wobl 
von der Babn. Es konnte somit vor der operativen Hilfe nur nocb von 
funktion^ller Prazisierung der Indikation die Rede sein. Zu diesem 
Zweeke wurde Doryl, ein Parasympathikomimetikum, eingespritzt: 
die Folge war eine betracbtlicbe Erhobung des intravesikalen Druckes 
und parallel biermit eine erbeblicbe Verengerung des Megacolons auf 
der Rontgenpbotographie, auf welcber nun aucb Kontraktionswellcn 
nicht mebr ganz feblten. Der Patient verspvirte denn aucb Krampfe 
im Unterleib. Die pharmakologiscbe Unterstiitzung der parasympa- 
thiseben Innervation (Pelvicus) verursaebte also denjenigen Effekt, 
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dp man sicli von dp chirurgischen Therapie wunschen mochte, wenn 
diese auch glaubt, dies durch Schwackung, Aussckaltung des N. ortho- ’ 
sj^mpathicus zu erreichen. An dem Bauck konnten die Umrisse des 
ausgedeknten Colons, auck nack der Einspritzung von Doryl, nickt 
wakrgpommen werden; auck durck Palpation gelang es nickt, den 
.Icktatiscken Darm zu begrenzen. 

Nack einer griindlicken Vorbereitung mit Klysmata und Laxantia 
(zu lange darf dies auch wieder nickt dauern; denn dies wiirde den 
Patienten zu viel sckwachen) und mit Hilfe einer Transfusion, wurde 
eine ausgiebige Sympatkektomie nack Adson ausgefiikrt. 

Via- eine mediane Inzision, fast von der Symphyse bis iiber den 
Nabeb wurde der Diinndarm weggesteckt. Das riesige Sigmoid — es 
•war kollabiert beinahe 15 cm breit — -wurde nack links gehalten. 
Zunackst ivurde nun der sog. N. praesacralis (Plexus hypogastricus 
superior) reseziert. Zu diesem Zivecke wurde in einem dreieckigen Gebiet 
vor dem Promontorium das parietale Peritoneum mit allem weiteren 
Gewebe (bisjaiif die A. saccalis nxedia) vor dem Ligamentum longitu- 
dinale anterius exstirpiert. Als Variation lag die Bifurkation der Aorta 
kinter derjenigen der V. cava inferior, und auch koker als normaler- 
weise. 

Darauf folgte die Exstirpation des linhen lumbalen Grenzstranges 
im Gebiet der 2. — 4. lumbalen Ganglien. Zu diesem Zweck •wurde das 
Mesosigma nack rechts geschlagen, und um dies zu konnen, teilweise 
von der kinteren Bauckwand dekolliert. Der linke Ureter wurde abge- 
koben. Wenn man dann die Aorta deseendens bis nack medialwarts 
verdrangt, 'wird der Grenzstrang gut zuganglich von der Nierengegend 
bis dort, wo dieser kinter der Vasa iliaca nack dem kleinen Becken 
versckwindet. Danack lasst man das Sigmoid wieder an seine Stelle 
zuruckgleiten. Sckliesslick wurde der reckte Grenzstrang unter dem 
Nierengebiet exstirpiert. Hierfiir braucht man das Coecocolon ascen- 
dens keineswegs wie fiir eine Hemikolektomie zu dekollieren: Wenn 
man das parietale Peritoneum lateral von der V. cava inferior unter 
der Radix mesenterii inzidiert, erreickt man den reckten Grenzstrang 
okne weitere Bekinderung. 

Die peritonealen Defekte reckts von und medialwarts vor der Wirbel- 
saule wurden geschlossen und die vordere Bauckwand wurde rekon- 
struiert. Dieses intraperitoneale Verfskren ermoglickt-.es,- alles 6e- 
•wiinsckte in einem Zuge auszufiihren; es ist jedoch bei Megacolon nickt 
empfeklenswert — in anderen Fallen kan dies wokl gesckehen okne 
Dekollieren durck das Mesosigma kindurck den linken Lendengrpz- 
strang zu attackieren. Bei der Exzision des Plexus kypogastricus 
superior geke man nickt weiter lateralwarts als die Vasa kypogastrica, 
vor allem links nickt; man konnte dann Pelvicusfasern gefakrden. 

Der Patient durchstand die Operation gut; anfangs wurde dem Darm 
nock mit milden Laxantia (Paraffin) und Klysmata gekolfen. Nack 
einigen Wocken wurde allein mit einem Ldffel Paraffin tagkcke De- 
fakation erreickt. Und von der Inkontinenz (auck der nacktlicken fur 
Harn) war nickts mekr zu finden. Dem Patienten gekt es gut; sem 
Bauch ist nickt mekr so »gefullt« wie vorher. Colonpkotograpkien nack 
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Kontrastbrei per os zeigen eine wesentliche Verscbmalerung des Sigma- 
Bektums. Die Umrisse sind nicht mebr ganz glatt, atoniscb. Eiuge- 
nommene Holzkohle kommt uach D /4 Tagen in die Fazes: der Darm- 
kanal wird also nocli nicht in der ganz normalen Zeit durchlaufen. Aus- 
serdem ist der Druck in der Blase, verglichen mit demjenigen vor der 
Operation, erheblich gestiegen. Der Patient harnt denn auch haufiger. 
Hinderliche Nebenerscheinungen [wohl Anhydrosis an den Beinen) sind 
vorlaufig nicht vorhanden, obgleich erwartet werden darf, dass der 
Ejakulationsmechanismus verlorengegangen sein wird. 



Abb. 4 vora 2. Fall. 

Colonmetrogramm ohne and nach der Peridnralaniisthesie. 

(Fnnktionstest.) 

F all 2. Fiir einen 12-jahrigen Knaben Avurde Hilfe nachgesucht 
fiir die immer zunehmende Anschwellung seines )>Magens<(. Weitere 
Beschwerden hatte er nicht; nur bei naherer Nachfrage stellte sich 
heraus, dass er in der Eegel 7 bis 10 Tage nacheinander keinen Stuhl- 
gang hatte. Danach war derselbe zuAveilen erst mit Hilfe von Laxan- 
tia sehr ausgiebig. Dieser Zustand bestand Avohl schon Jahre, doch die 
Beschwerden nahmen nach und nach zu. Der Allgemeinzustand Avar 
gut, auch geistig; neurologische Untersuchung ergab keine Besonder- 
heiten. Der Bauch war kaum geschwollen, wohl etAA'as reichlich gefiillt 
fiir einen Knaben seines Alters. Bei tiefer Einatmung jedoch trat die 
Anschwellung, namentlich oberhalb des Nabels, - deutlich zutage. Von 
vorn gesehen Avar der Thorax ebenfalls geschwollen, A^erbreitet, als ob 
die Bauchorgane in ihm hineingedrungen Avaren. Das Vermuten eines 
Megacolons lag mithin auf der Hand, und es wurde durch die Aveitere 
Untersuchung bestatigt. Die Bdntgenuntersuchung ergab, dass ein 
cvidentes Megasigmoid bestand; das Bektum war nicht erAveitert, 
ebensowenig das orale Colon. Wie erAvartet Averden durfte, Avar die 
Blase nicht erAveitert: es bestand keine Megacystis. Auf einem intra- 
venosen Pyelogramm erwiesen sich die Ureteren Avohl als etwas breit. 
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Die Colonmetrographie bewies die Atonie des Sigmiods. Pur die Funk- 
tionsuntersucbung wurde eine Variante von &rschnees gurtelfor- 
miger spinaler Anastbesie angewandt, namlich die peridurale Anastbesie 
mit einem viskosen Anastbetikum nacb Dogliotti-Denecke, and 
zwar. so, dass Anastbesie vom Rippenbogen bis iiber die Symphyse 
binaus entstand. Dabei wird die ortbosympatbiscbe Innervation aus 
den betreffenden Segmenten (Tb 6— L 2) aucb ausgescbaltet, ohne 
dass die sakrale Pelvicusinnervation darunter leidet. Darauffolgende 
Rontgenuntersucbung zeigte, dass zeitweilig eine erbeblicbe Besse- 
Tung — Verengernng, Peristaltik, die der Patient ausserdem fiiblte — 
zustandegekommen war. Somit durfte erwartet werden, dass ausgiebige 
operative ortbosympatbiscbe Denervierung aucb wobl ein dauernder 
Erfolg zeitigen werde. 

Die Operation fand seinerzeit nicbt ganz so wie in Pall 1, aber wobl 
transperitoneal, nacb einer entsprecbenden Vorbereitung, statt. Da 
das Rektum und die Blase normal waren, wuxden dann wobl beide 
Grenzstrange, aber nicbt der N. praesacralis exstirpiert. Die Scbwellung 
des Baucbes verscbwand und von diesem Zeitpunkt an erinnerteu 
subjektiv wabrnehmbare Darmkontraktionen den Jungen daran, sein 
Bediirfnis zu bestimmten Zeiten zu verricbten. Rontgenologiscbe Nacb- 
Untersucbung sowie erneute metrograpbiscbe Untersucbung nacb 3 
Jabren ergaben folgendes objektives Resultat: kontrabiertes Sigmoid 
mit einem im Verhaltnis zu dem Inbalt fast normalen Druck. Piir die 
normale taglicbe Defakation ist sogar kein Paraffin mebr notig. Per os 
verabfolgte Holzkohle erscbeint nacb 24: Stunden im Stublgang; die 
Darmpassage ist also nicbt mebr verzogert. 

Bei der AnsoNscben Sympathektomie werden also mit "den Lenden- 
grenzstrangen aucb an den Beinen autonome Punktionen geopfert, 
damit der Radikalismus der ortbosympatbiscben Darmentnervung 
moglichst gesicbert sei. Darin liegt der^GegensatzJ^um Vorgeben nacb 
Learmonth, bei dem die Grenzstrange belassen weiden, dafiir aller- 
dings der Plexus mesentericus inferior stets geopfert wird. 

Von diesen beiden allseitig gelungenen Fallen, denen keine 
verscbwiegenen Pehlerfolge gegeniibersteben, ist der erste nock 
von sebr rezentem Datum. Die Literatux bietet jedocb ein grosses 
Mass von Wabrscbeinlicbkeit, dass einmal erzielte Erfolge nicbt 
wieder nacbtraglicb dmcb dauernde Rezidive Enttauscbung 
bringen. Allerdings ist in der Regel — und wie es scbeint, nacb 
weniger umfangreicber Sympatbektomie mebr — Geduld und 
grosse Sorgfalt bei der Nacbbebandlung erforderlicb, ebe die 
Reedukation des Darmes vollbracbt ist. Daber muss der Resek- 
tion des »N. praesacraliso wenigstens diejenige des linken lumbalen 
Grenzstranges binzugefiigt werden, am liebsten aucb diejenige 
des recbten oder (bezw. und) des Plexus mesentericus inferior. 
Einer dieser beiden letztgenannten geniigt ersicbtlicb; mit der 
Resektion des Plexus mesentericus inferior ist tecbniscb etwas 
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Abb. 5 vom 2. Fall. 

Sympathectomie-Schcma nach Adson-Passler »N. praesacralis* (Plexus 
hypogastricus) erhalten: weder Megarectnm nocli Megacystis. 


Gefahr fiir Beschadigung parasympatHsclier Darmfasern ver- 
bunden, welcbe den tberapeutiscben Effekt zunicbte macben 
konnte. Wenn das ganze Colon, nicbt allein das Sigmoid, ange- 
sckwollen ist, konnte zu empfebien sein, die ortbosympatbiscbe 
Denervierimg bober zu unternebmen: als bilaterale, subdiapbrag- 
matiscbe Splancbnicusresektion mit Exzision des boberen Teiles 
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des lumbalen sympathiscIierL Grenzstranges, wie auch icli diese 
nach dem Vorgange Adsons wegen essentieller Hypertension 
■wiederiiolt ansfiilixte. Dies erfordert jedocli zwei getrennte retro- 
peritoneale Operationen. Auch dann geht die Ejakulation ver- 
loren; die Easern zu den Samenblasen und Samenleitern kommen 
dutch die oberen lumbalen Rami communicantes uber den ))R. 
praesacralis« (PlexGs hypogastricus). 

Die Mortalitat dieser Operationen ist minimal. Allerdings las- 
sen sich noch keine operativen Sterblichkeitsprozentsatze aus 
grossen Reihen Megacolonpatienten aufstellen. Dock infolge 
anderer Indikation; bei Hypertension und bei Kreislaufstbrungen 
in den Beinen, sowie auch bei Dysmenorrhoe sind hunderte Grenz- 
strangresektionen, Splanchnikektomien und Exstirpationen des 
,N. praesacralis, haufig kombiniert, mit einer Mindeststerblich- 
keit von nur einigen Prozenten, vorgenommen worden, wie ick 
auch selbst erfahren habe. 

tlberdies sind die Sympathektomie-Operationen auf der rich- 
tigen Grundlage der funktionellen Pathogenese basiert. Sie geho- 
ren keineswegs allein zu dem Arbeitsfeld des ausschliesslich als 
Neurochirurg tatigen Kollegen, falls der Operator die erf order- 
liche anatomische Befahigung besitzt. 

Etwas Befremdendes ist in dieser Therapie auf den ersten Blick 
allerdings. Wenn man Grenzstrangresektionen usw. wegen Mega- 
colons ausfiihrt, ergeben sich keine nennenswerte Kreislanf- 
stbrungen; entfernt man jedoch die Grenzstrange wegen Zirku- 
lationsstorungen, dann folgt keine merkbare dauernde Darm- 
storung! Dies hat man folgendermassen zu verstehen. Bei inner- 
vatorischer Darmpathologie verfugt die Hervenversorgung des 
Kreislaufes unvermindert uber Regulierungsmechanismen, die 
es ermoglichen, den Blutkreislauf normal zu halten. So haben z. B. 
auch Splanchnicusresektionen bei Gesunden keinen dauernden 
Effekt auf den Blutdruck, wohl jedoch bei Hypertensionspatienten. 

Sollten sich nach ausgiebiger Sympathektomie noch einmal, 
durch Eahrlassigkeit der Operierten, zeitweilige Riickfalle von 
Obstipation einstellem dann hat man immer noch die Para- 
sympathikomimetika (Doryl, Prostigmin) zur Verfiigung, zeit- 
weilige Schwierigkeiten zu uberwinden. Wenn man diese Mittel 
schon durchlaufend als Hauptbestandteil der Pharmakotherapie 
anwendet, hat man bei Exzerbationen in dieser Hinsicht sein 
Pulver schon verschossenl 

Die ^ — wenn man sie so nennen will — )>neurochirurgische<( 
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Operation bietet nocli einen anderen Vorteil: sie bebebt gleicb- 
zeitig die Patbologie des uropoetisclien Systems. Es ist keines- 
wegs unmoglicb, dass diese, "wenn sie unbeboben weiterbestebt^ 

nacb Darmoperationen — , auf dem Wege der Uramie die 

Lebensdauer der Patienten zu verkiirzen drobt. 

Etwas sonderbar ber-iibrt die Eekommendation der ausscbliess- 
bcben Pbarmakotberapie, wenn neben ibr das Bedenken ein- 
bergebt, dass Sympatbektomie anderen BAUCHorganen schaden 
konnte. Denn wenn man Parasympatbikomimetika anwendet, 
hat man mit unerwunscbten Nebeneffelcten zu tun, sogar an 
Organen ausserbalb des Baucbes ! 

Die sympatbiscbe Denervation ermoglicbt es aucb nocb, bereits. 
operative Hilfe bei sebr scblechtem Allgemeinzustand zu bieten,-' 
in sebr jugendbcbem Alter, wenn Resectio coli kaum erwogen 
werden kann. Dies ware sogar in denjenigen extremen Eallen 
moglicb, in welchen man vielleicbt fiir spater dock nocb an 
Colonresektion denkt. 

Man moge jedocb bedenken, dass das etwaige Ubergewicht 
der Resektionsoperationen keineswegs immer voxbanden ist. 
Ein Megarektum mit zu resezieren, wiirde die Krafte nahezu aller 
Patienten iiberscbreiten! Somit konnte es nocb Sinn baben, beim 
Rezidiv nacb einer Colonresektion dann nocb die Sympatbek- 
tomie zu Hilfe zu rufen. 

Viszerale Nacbteile, die der Sympatbektomie zuzuscbreiben 
waren — ausser der aufgebobenen Ejakulation (dissoziierter 
Potentionsstorung) als Eolge der Resektion des N. praesacralis — 
sind nicbt vorhanden. Dies zeigt sicb einesteils aus ibrem Eeblen 
nacb aus der Literatur bekannten bunderten Grenzstrangresek- 
tionen wegen Kreislaufstorungen, andernteils aus zabllosen Resek- 
tionen, die nacb Cotte bei weiblicben Personen wegen Dys- 
menorrbbe stattfinden. Eine eventuelle Lasion parasympatbiscber 
Fasern bei Exstirpation des Plexus mesenterius inferior konnte 
bocbstens den Bffekt in bezug auf den Darm vereiteln, jedocb 
keinen weiteren Potentionsverlust irgendwelcher Art berbei- 
fiibren. Aucb die Cbirurgie des Rektumkarzinoms bat unsere 
diesbezuglicbe Kenntnis bereicbert. 

Der Sinn der funktionellen Voruntersuchung ist offenbar die- 
ser, dass festgestellt wird, ob auf eine bypertropbiscbe Muskel- 
wand, die als nocb kompensationsfabig zu eracbten ist, gerecbnet. 
werden kann, falls sie von patbologiscben innervatoriscben Ein- 
fliissen befreit ist. 
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Mthin wikden die groben »verstumnielnden« Operationen an 
dem Darm selbst (Resektionen.) mu nocb bei Komplikationen, 
indizierfc bleiben; Volvulus, Perforation oder in eventuellen Pallen 
die sick nicht durch Sympathektomie besserten, bezw. dazu nickt 
geeignet scbienen, 

Mt aus den beiden beschriebenen Fallen moge erbellen, dass 
kein Grund vorliegt, die »neiuocbirurgiscbe(( Bebandlung des 
Megacolons vorlaufig skeptiscb, argwobniscb zu betracbten, da 
ibr Resultat weniger »tastbar« ist. 

Icb Tvill diese Mitteilung nicbt beendigen, obne den sick kierfiir 
interessierenden Leser nockmals auf die vortrefflicken Ausfuh- 
rungen in Passlers Monographic, die auck im Auszuge die dies- 
beziiglicke Literatur entkalt, kingewiesen zu kaben. 

Neuerdings nahm ick die grosse Sympatkektomie vor in einem 
3. Fall, der mit einem )>akuten Bauck<( aufgenommen •wuide. Die 
Diagnose Megacolon war auswarts rontgenologisch gestellt, 
iibrigens ware eine exakte funktionelle Analyse nickt stattkaft 
gewesen. Bei der Laparotomie unter giirtelformiger Peridurala- 
nastkesie fand sick weder Volvulus nock Perforation, nur um- 
sckriebene serofibrinose Unterbauckperitonitis, deren Atiologie 
sonst nickt geklart werden konnte. Grosse Sympatkektomie, 
glatter Verlauf und sekr bedeutsame Besserung wenn auck viel- 
leickt keine vollstandige funktionelle Heilung. 

Zusammenfassung. 

Es wurde eine Auseinandersetzung betreffs der keutigen An- 
sickt iiber die funktionelle' (nemogene) Patkogenese der Hibsch- 
SPBUNGscken Krankkeit, des idiopatkiscken Megacolons, gegeben. 
Ferner wurden kurz die Besckwerden rmd Symptome sowie die 
ckirurgiscke Seite des Problems besprocken. Die alten (Darm- 
resektions-) Operationen, die auf einer nur sckeinbaren morpko- 
patkologiscken Grundlage fimdiert sind, miissen oft neuen Bin- 
griffen an dem sympatkiscken Nervensystem auf funktionell- 
patkologiscker Grundlage Platz macken; sie setzen die Patienten 
einem viel geringeren Risiko aus und bieten dock gute Aus- 
sickten. Eine funktionelle Colon-Analyse (Metrograpkie, segmen- 
tale Spinalanastkesie, Parasympatkikomimetika) dient zur Pra- 
zisierung der Indikation. Es wurden zwei dtuck ausgiebige 
Sympatkektomie gekeilte Patienten besckrieben; auf Resektion 
des »N'. praesacralis« darf man sick nickt besckranken. Man muss 
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diese moderne, reclit liarmlose Operation niclit solange auf- 
schieben, bis der Allgemeinzustand der dekompensierten Passa- 
/ gestoriing die Gefakr ernst vergrossert bat und vielleiobt aucli die 
Aussicbt auf Erfolg obne Darmresektion verldeinert, bezw. auf 
Null xeduziert ist. 


Summary. 

An explanation is given of tbe conception beld at tbe present 
day of tbe functional (neurogenic) pathogenesis of Hirsch- 
sprung’s disease, tbe idiopatbic megacolon. Eurtbermore tbe 
various complaints and symptoms are discussed, togetbei- with 
the surgical aspect of tbe problem. Tbe intestinal resection opera- 
tions, formerly in vogue, wliicb were performed upon mere appa- 
rent morpbopatbological grounds, bave given place to a new 
mode of operating upon tbe sympathetic nervous system. This 
exposes tbe patient to much less risk, and yet promises good 
results. A functional analysis of the colon (metrography, segmen- 
tal spinal anaesthesia, parasympatbicomimetics) is required to 
furnish exact indications. Two patients, cured by extensive 
sympathectomy are described; resection of tbe "N. praesacralis” 
is not sufficient. Tbe modern, quite innocent operation must not 
be delayed until tbe general condition of tbe patient has seriously 
deteriorated; decompensation of tbe intestinal passage aggravates 
tbe danger greatly. It may reduce tbe chance of success without 
intestinal resection if indeed it does not render it nihil. 


Resiim6. 

L’auteur expose la conception actuelle de la pathogenic fonc- 
tionnelle (nerveuse) de la maladie de Hirschsprung, le mega- 
colon idiopatbique. De plus il discute des diverses plaintes des 
malades et des symptomes qu’ils presentent, ainsi que de I’aspect 
cbirurgical du probleme. Les operations de resection intestinale, 
jadis en vogue, qui etaient entreprises pour des raisons morpbo- 
logiques purement apparentes, ont cede la place a une nouvelle 
tactique consistent a intervenir sur le systeme nerveux sym- 
patbique. Cela expose le malade a beaucoup moins de risques tout 
en promettaut de bons resultats. Une etude fonctionnelle du 
colon (metrograpbie, rachianestbesie segmentaire, parasympathi- 
comimetiques) est necessaire pour poser des indications exactes. 

7 — 46103^1. Ada chir. Scandinav. VoL XCIV. 
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Description du cas de deux malades gueris par sympathectomie 
etendue; la resection du «nerf presacr©) ne suffit pas. L’ opera- 
tion raoderncj tout a fait anodine, ne doit pas etre renvoyee jusqu’- 
au moment ou I’etat general du malade est serieusement touche; 
la decompensation du transit intestinal aggrave grandement le 
danger. Pared retard pent amoindrir les chances de guerir le 
malade sans lui infliger une resection intestinale, voire reduire ces 
chances a zero. 
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From the Surgical Service of Amts- og Bysygehuset, Skive, Denmark. 
Surgeon-in-cbief : Aaqe Als-Nielsen, FI. D. 


Pelvic Single Kidney. 

Report of a Case 
By 

JENS VARNEK. 


Cases in which there is only one kidney and that in an abnormal 
situation are a great rarity, which the vast majority of surgeons 
never encounter. The literature shows that relatively many of 
these patients have had their only kidney removed with death as 
the inevitable result. The reason for this is presumably lack of 
knowledge of the anomaly by the surgeons in question. 

As a contribution to this subject, it was therefore decided, at 
the request of the patient, to submit the follo^ving case, in which 
there was only one kidney, situated to the entrance to the true 
pelvis. 

Case Report. 

The patient, a 28-year-old unmarried nulligravida, was hospitalized 
from January 9 to April 13, 1945. Diagnosis at admission was acute 
abdominal disorder suspected to be acute appendicitis. In the course 
of the past months the patient had had two attacks of pain similar to 
that now experienced. For four hours before admission there had been 
constant pain in the right iliac fossa radiating to the right loin and 
accompanied by some nausea and a' single attack of vomiting. There 
was no urinary symptoms. There had been a natural bowel movement 
two hours before admission. There Avas no history of abdominal disease. 

The patient wms moderately rvell nourished and did not look ill. The 
temperature Avas 36.8 C, the pulse 80. Examination of the fauces, heart 
and lungs (stethoscope), extremities and renal regions shoAved nothing 
of note. Palpation of the abdomen revealed distinct tenderness and 
some muscular rigidity in the right iliac fossa and a tender mass the 
size of a goose’s egg inferior to it. 

The external genitals, the vagina and the portio appeared normal. 
The uterus Avas of normal shape, size and consistence, and lay pressed 
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over to the right next to a tender, dense, non-fluctuating, smooth- 
availed mass nearly the size of a coconut. ’ 

The urine was positive for albumen, negative for sugar. Microscopic 
examination of the urine showed a few white and five or six red blood 
corpuscles per field of vision. The blood pressure was 130 systolic and 
70 diastolic. 

Since the pain continued after admission and presumably originated 
in the mass in the true pelvis (torsion of an ovarian cyst?) medio-inferior 
exjdoratory laparotomy was done under spinal anesthesia induced with 
3 cc. of five percent sol. novocain, eleven hours after admission. 

■\Ye were surprised to find a tumor opposite the promontory. The 
mass was situated in the midline, reached slightly down in the true 
pelvis, measured about 15 cm. broad, 10 cm. high (in the craniocaudal 
plane) and about 6 cm. thick, and lay with its long axis across the 
column. It was dense with a convex smooth surface, lay retroperito- 
neally and was practical!)^ immovable. 

The uterus was situated obliquely to the right of the tumor. The right 
tube and ovary were pressed close to the pelvic wall. No adnexa were 
found on the left. 

At first the nature of the tumor was unclear, but it was considered 
advisable to remove it. The taut peritoneum was opened and partly 
detached from the anterior and lateral surfaces of the tumor. It was 
surprising to note how strikingly the exposed tumor surface resembled 
renal tissue in consistence as well as in colour. The thought occurred 
to us that perhaps it actually was a kidney, and therefore, in order to 
be on the safe side, we explored both renal regions and found that there 
w'ere no kidneys in the normal situation. Greatly releaved that we had 
not touched the “tumor”, we then sutured the peritoneum. 

A search was next made for the ureters. From tlie lower left part of 
the kidney ran an infiltrated cord as thick as a thumb down to the true 
pelvis. It was closely adherent to the surrounding tissue and could 
therefore not be thoroughly palpated. No ureter could be seen issuing 
from the right side of the kidney. 

Before closing the abdominal wall, a pea-sized portion of the “tumor 
was removed for biopsy, which showed it to consist of normal renal 
tissue. 

The postoperative course was uneventful. The wound healed in ten 
days. Though we had not eliminated the cause of the pain (see below), 
it vanished in three or four da}^. 

In connection with our discovery at the operation, it is of interest 
that, according to the patient, she had three years previously been 
operated upon at another hospital for an “internal hemorrhage”. From 
the records, which most kindly were sent us later, it appeared that the 
patient had been admitted in the same condition as this time. Right- 
sided pararectal laparotomy had been performed under ether. Posteri- 
orly in the true pelvis between the iliac vessels had been felt a tense, 
elastic tumor the size of a fist, which was movable against the peri- 
iouenm and adherent to the anterior aspect of the sacrum. Apparently 
venous blood had been aspirated with a syringe. It had been assumed 
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that it would not be possible to remove the tumor. The wound was 
sutured in three layers. The diagnosis was retroperitoneal hemangioma. 

To investigate our queer discovery and to find an explanation of the 
pain, we later performed cystoscopy and direct and indirect pyelo- 
graphy. 

Cystoscopy on January 31 revealed only one ureteral orifice, which 
was situated in the right side of the bladder. 

Pyelography on January 31 and February 15 showed the picture seen 
in Figure 1. Opposite the center of the sacrum there was a large coarse 
renal pelvis. Only one ureter could be seen. It issued from the left 
inferior part of the renal pelvis, crossed the midline of the pelvis and 
debouched in the right side of the urinary bladder. About 5 cm from 
the outlet into the bladder the ureter contained a concretion the size of 
a beau. Opposite the ureter there was a pea-sized shadow, which oper- 
ation revealed to be a sclerotic gland. Just above the concretion the 
ureter was greatly dilated. The outlines of the kidney could not be 
distinguished, but are indicated in the figure. 

It was now attempted to remove the concretion endovesically (Febru- 
ary 7 and 15) by injection of glj’-cerine, dilation of the ureteral mouth 
and other means. All attempts failed. It was therefore decided to per- 
form ureterotomy. As this operation was very troublesome and at the 
same time showed several things of interest, it will be discussed in detail. 

There are several methods of removing stones from the lower 
part of the ureter on record, which have recently been discussed 
in an excellent short survey by Kaern. 

As recommended by Kaern, we chose the paramedial extra- 
peritoneal incision, which is claimed to have the following advan- 
tages over the other methods: slight risk of infection and bleeding 
and good survey. 

On March 3 left-sided ureterotomy was performed through a paramedial 
incision in the right side of the abdomen. The operation was done under 
spinal anesthesia with 3 cc. of 5 percent sol. novocain, which sufficed 
for two hours, but for the last half hour had to be supplemented 
with ether. 

• Immediately before the operation a No. 4- catheter had been put 
into the ureter for the sake of orientation. The peritoneum was pushed 
high up. Dissection was continued bluntly down into the true pelvis, 
where a good survey was provided. The lateral and posterior wmlls 
of the bladder and the corpus and collum of the uterus Avere easily 
located. However, the ureter Avas very difficult to find because of a high 
grade of periureteritis Avith adhesions to the surrounding tissue. In spite 
of a long search, neither the ureteral catheter nor the ureteral stone 
could be felt. (A hard morsel, the size of a pea, was removed and found 
to be a sclerotic gland.) An assistant therefore noAV performed a recto- 
vaginal exploration. From previous examinations it was expected that 
the stone could be felt through the Amgina (Figure 2). The stone Avas 
located and was drawn to the surface of the operative field, Avhere the 
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operator was then able to feel it. The ureter was cut. A stone the size 
of a bean was removed in one piece, after which a lot of clear urine 
welled out. The incision was sutured with four or five catgut stitches. 
There was only insignificant, oozing bleeding. A tent and a cigarette 
^ain were inserted in the wound, and the abdominal wall was sutured 
in layers. 

The ureteral catheter was removed the day after the operation. Tor 
the first two weeks after the operation there was a slight discharge 
from the wound, but no leakage of urine. At discharge a month later 
(April 13) the wound was healed and the patient in good condition. 

It was learned from the literature that the present anomaly is often 
associated with anomalies of the sexual organs. AVe therefore performed 
hysterosalpingography before discharging the patient. No filling of the 
left tube could be secured (Figure 3). It may be recalled in this connec- 
tion that no left ovarj’' nor tube could be found during the operation. 

Summary. A 28-year-old unmarried woman was admitted for 
acute abdominal disorder. Laparotomy revealed a "tumor” oppo- 
site the promontory and in the true pelvis. It was decided to remove 
the mass, but then it was discovered that it was the only kidney 
present. In the ureter was found a concretion, which later was 
removed b)’- ureterotomy tlrrough an incision in the abdominal 
wall. During this operation valuable help was yielded by a recto- 
vaginal search for the stone. The patient had neither left tube nor 
left ovary. 


The Embryology of the Kidney. 

Several circumstances in the foregoing case will best be under- 
stood against the background of the embryology of the kidneys, 
a brief survey of which will now be given. For details the reader 
is referred to Fischel’s and especially to Bonnet’s and Petee’s 
textbooks of embryology. 

The first foundation of the kidney is made by the pronephros. 
This is very soon replaced by the mesonephros, or wolffian body. 
When the latter atrophies, the secretion of urine is taken over by 
the permanent embryonic kidney or the metanephros. All these 
renal organs are developed from the renal blastema, which lies 
back of the embryo at each side of the foundation of the colunm 
and extends throughout two-thirds of the length of the embryo 
from the foundation of the lungs to the second sacral segment. 

The pronephros is developed opposite the fifth to the tenth 
segments, the wolffian body, which is by far the largest of the 
three foundations, opposite the eleventh to the thirtieth primitive 
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segments, while the permanent kidney is developed far behind 
and opposite the thirty-first to the thirty-second primitive seg- 
ments, which correspond with the upper sacral segments. 

The outlet system is primarily developed from the pronephros 
tract, which leads from the pronephros to the cloaca. '^ATien the 
pronephros atrophies, the pronephros tract meets vdth the woIffian 
body and is then called the primitive kidney tract. 

The permanent kidney is developed from two foundations, the 
ureteral foundation and the kidney blastema. The ureter is formed 
as a recess from the primitive renal tract just before the latter 
issues into the cloaca. The recess grows in a dorsocranial direction 
into the renal blastema. Here the recess ramifies, so that the 
renal blastema comes to cover the ends of each branch like a 
mantle. The ureteral recess Avith its ramifications form in the 
permanent kidney the ureter, the renal pehds, the calyces, the 
renal papillae and the collecting tubes, while the rest of the 
kidney, the secretory portion, is developed from the kidney bla- 
stema. 

The permanent kidney is laid down opposite the second sacral 
segment. It is then pushed upward and is finally situated opposite 
the superior lumbar vertebrae, which occurs when tlie embryo is 
12 to 13 mm. in length. 

As the ureteral recess grows into the renal blastema in a dorsal 
direction, the renal pelvis at first conies to lie in front of the kidney. 
As the Iddney moves upward, it rotates 90 degrees, so that the renal 
pelvis becomes medial to the kidney. 

The development of the kidney is intimately connected with the 
fleveloj)ment of the genital stjsteni. Hence a few words on this subject 
are indicated. Three foundations are of interest here, namely the 
genital ridges, the iniillerian ducts and the jironephritic ducts. 

The genital ridges run as a longitudinal crest at each side of the 
foundation of the primitive kidney, the mesonephros. From 
these are developed the sexual glands, the testes and ovaries. 

The miillerian ducts, which run alongside the mesonephros, 
turn in the female into the uterus and tubes, while in the male 
they atrophy. 

The pronephritic ducts in the male turn into the epididymis, 
the vas deferens and the seminal vesicles, while in the female 
they atrophy. 

The renal and genital anomalies in the case under discussion 
ivill now be explained on the basis of the foregoing. 
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The absence of the Udney on the one side can he explained by the 
failure of one of the permanent embryonic kidneys to develop, 
or by it soon having atrophied, or by the failure of the kidney to 
become connected with the cloaca (Fortune). The explantion may 
also lie in defective development of the pronephros duct, a condi- 
tion observed in serial sections of very small embryos (Korneeld, 
quoted by Fortune). 

The displacement of the fddney — in our case opposite the 
promontory and in the true pelvis — must be explained as due to 
deficient ascent of the permanent embryonic kidney from the 
sacral to the lumbar region. The reason for the deficient ascent 
has been sought in anomalies of the blood vessels of the kidneys, 
in an abnormal direction of growth of the foundation of the ureter 
and in abnormal conditions in the true pelvis. A probable, expla- 
nation, which has been suggested by ectopia of the kidneys in 
connection with fusion of the two kidneys, is that the branching 
of the aorta into the two common iliac arteries hinders the ascent, 
due to the arteries grasping the kidneys as in a fork and so hin- 
dering further ascent (Wilmer), 

As appears from Figure 1, the renal pelvis of our patient was not 
medial to the kidney, but caudal to it, and may even have been 
in front of it. This is because the Iddney had not ascended so far 
cranially that its normal rotation had been able to take place, 
which normally occurs when the iddney has ascended to opposite 
the middle lumbar vertebrae. 

In our patient the left ovary and tube were missing. AVhen it is 
recalled that the ovaries are developed from the genital ridges 
and that the latter are closely related to the foundations of the 
kidneys, it is easy to imagine that faulty development of one of 
the kidneys might be combined with absence of the ovary on the 
same side. A similar reflection could be made in case of the absence 
of one of the tubes, because the mullerian ducts, from which the 
tubes are developed, are also closely related to the foundation of 
the kidneys. 

Previous Cases of Pelvic Single Kidney. 

Pelvic single kidney is very rare. Stevens was only able to 
gather 25 cases from the literature of more than one hundred 
years, from 1830 to 1936. To these are added two of his own cases, 
and in 1940 two more cases were reported (Ogden and Maltry, 




Figure 1. Direct pyelograpliy. A large, coarse, renal pelvis is seen opposite the 
middle part of the sacrum. Only one ureter, issuing from the left side of the renal 
pelvis and debouching into the right side of the urinary bladder, is seen. The 
e.xistence of only one. ureter was confirmed by intravenous pyelography. In tho 
ureter can be seen a shadow of a concretion the size of a bean, above which tho 
ureter is greatly dilated. The outlines of the kidney arc indicated. 


JENS VARNBK: Pelvic Single Kidnej'. 
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Mayers), so that the total number of published cases only amounts 
to 29. As far as I know, no cases have been published in Scandi- 
navia. 

Pelvic single kidney is met with once in every 22,000 autopsies. 
It should be noted that congenital absence of one kidney- or renal 
agenesia — according to an extensive statistical study is met 
Math far oftener, namely once in every 700 to 1,610 autopsies 
(Stevens). 

It may be recalled that our patient had a ureteral concretion. 
Among the 27 cases of single j)elvic kidney published by Stevens, 
concretions in the urinary tract- Avere found in not less than three 
patients. The explanation of the tendency to stones in these pa- 
tients is probably to be found in the displacement of the kidney, 
which may complicate the passage of the urine, for instance by 
an elbow or a sharp bend of the ureter. This was probably the case 
in our patient (Fig. 1). 

The disposition of the cbsplaced kidney to lead to the formation 
of concretions in the urinary tract is confirmed by examinations 
by Thompson and Pace, who among 97 patients with ectopic 
kidney, 61 of AA'hich Avere situated in the pelvis, found concretions 
in not less than scAmn cases. 

! In our patient the left ovary and tube were absent. Anomalies 
j of other organs, especially the sexual organs, frequently accom- 
j pany pehdc single kidney, as well as other lands of renal anomalies, 
j In Stevens's series of 27 cases of pehdc single kidney 13 (48.1 
i percent) showed deformity of the sexual organs. TArelve of the 13 
! patients were females. 

I In one-sided renal agenesia Fortune found genital malforma- 
1 tions in 48 (24.2 percent) of 198 males, wlule Thompson and Pace 
' found in 97 patients with renal ectopia 13(13.4 percent) AAdth anom- 
J alies of other organs, among Arhich malformations of both male 
i and female genitals were represented. 

The genital malformations < bserved consisted in females of 
; hypoplasia of the external genitals, atresia of the vagina, septum 
I, vaginae, absence of the uterus and tubes, uterus unicornis and 
uterus bicornis; in males of hypospadia, absence of the seminal 
vesicles and the vas deferens, as weU as cryptorchidism. Anomalies 
j of the sexual glands in the form of hypoplasia or complete absence' 
kave also been seen, but more infrequently than the above men- 
; tioned anomalies. 

In unilateral renal agenesia absence of the left kidney, as in 
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our patient, seems to be more frequent than absence of the right. 
Thus, of 387 patients with this anomaly, the left kidney was 
absent in 218, the right kidney in 179 (Fortune). 

Regarding sex distribution, Stevens found 11 females among 
16 patients with pelvic single kidney. However, among cases of 
one-sided renal agenesia, Collins found a preponderance of 
males, namely 281 males and 231 females. 

When, as in our patient, the kidney is situated in the entrance 
to the true pelvis, it is reasonable to assume that it might compli- 
cate parturition. 

Very little information is available on this point. In the publi- 
cation in which Stevens assembled all the cases of pelvic single 
kidney, this circumstance is not mentioned. Among 286 patients 
with one fused kidney — an anomaly often associated with dis- 
placement of the kidney — Wilmer found that in only two had 
there been caesarean section because of the kidney constituting 
an obstacle to delivery. 

Among 97 patients with ectopic kidney, in 61 of whom the 
kidney was situated in the pelvis, Thompson and Pace found 21 
females who had given birth. In two of them the child died in con- 
nection with instrumental delivery, and in two others caesarean 
section had to be perfornied. The authors concluded that the 
delivery in cases with displaced kidney usually ran a normal 
course, and they advised waiting to see how labor develops. 

Our patient had never borne a child. For safety’s sake we ad- 
vised her in case she became pregnant to enter the hospital in good 
time before the onset of labor, and we informed her that caesarean 
section might be necessary. 


We now come to an important question, namely the operative 
treatment. This question will be touched on because of the mistakes 
which in the course of time have been made, and which our patient 
twice was about to risk. 

When a pelvic single kidney gives rise to a situation in which 
operation is considered, which may happen because of colic 
due to renal or ureteral stones, acute pyelitis, stasis in the urinary 
tract due to a bend in the ureter, the picture is often as follows. 
The patient is admitted suspected of acute abdominal disorder. 
A mass is found in the true pelvis and regarded as the cause of the 
disease. Laparotomy is performed, as removal of the ’ tumor 
is contemplated. It is an exceptional surgeon who immediately 
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•when he sees the "tumor” thinks that it might be a pelvic single 
Jddney. There will have been no reason for pyelography before 
the operation. Under these circumstances* it is not surprising if the 
"tumor” is removed and the surgeon does not discover until after- 
wards that the mass in reality was a kidney, perhaps the only one. 

Among 27 cases of pelvic single Iddney, Stevens found that 
two patients — both twentyone years old — under^vent nephrec- 
tomy, which naturally resulted in anuria and death. The same 
fate struck ten of 422 patients with one-sided renal agenesia 
(Fortune) and five of 286 patients with one fused kidney (AYil- 
mer). 

It is highly probable that during the course of the years more 
cases have actually occurred than are mentioned in the foregoing. 
Not everyone has the courage to publish liis mistakes, even if they 
might prevent others from repeating the error. 

Summary. 

A report is given of a case of pelvic single kidney, of which only 
29 cases seem to have been published up until 1940. 

The diagnosis in this case wms established by laparotomy, which 
revealed a cake-Hke kidney in the midline opposite the promon- 
tory and the upper part of the true pelvis. The left ovary and tube 
were missing. The patient also had a ureteral stone, Avhich Avas 
removed through a paramedial laparotomy on the right side, 
this incision allowing entrance to the lower part of the ureter in 
the true pel-vis. 

To understand certain discoveries in the case under discussion, 
the embryology of the kidneys and sexual organs is briefly re- 
viewed. 

The frequency of this renal anomaly, its tendency to lead 
to concretions in the urinary tract and the occurrence of concur- 
rent anomalies of the other organs are surveyed on the basis of 
the literature. In the same connection it is stated that pelvic 
single kidney might constitute an obstacle to childbirth. 

Our patient twice ran the risk of having her only kidney re- 
moved, the first time at another hospital, where the Iddney was 
thought to be a retroperitoneal hemangioma, which was not re- 
moved only because extirpation was regarded as technically im- 
possible; on the second occasion the surgeon discovered the mis- 
take just in time — as he was about to ligate the kidney stalk. 
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According to the literature, 17 of 735 patients with only one 
kidney, which in some was abnormally placed, have been submitted 
to nephrectomy with anftria and death as a result. 

Although the renal anomaly described is rare, knowledge of 
it is therefore important to those who perform abdominal surgery. 

Ziisammenfassung. 

Es wird ein Fall von solitarer Beckenniere mitgeteilt, von welcher 
wie es scheint bis 1940 nur 29 Falle veroffentlicht worden sind. 

Die Diagnose wurde bei unserer Patientin bei Laparotonai 
festgestellt, wobei eine in der Mtte liegende platte hfiere in der 
Hohe von Promontorium und in dem oberen Teil des kleinen Bek- 
kens gefunden wurde. Der linke Eierstock und Eileiter fehlten. Die 
Patientin hatte gleichzeitig einen Harnstein, welcher entfernt 
VTirde, indem man durch eine rechtsseitige paramediane Laparo- 
tomie sich Zutritt bis zum tiefsten Teil vom Harnleiter in dem 
kleinen Becken erreichen kounte. 

Zur Erlauterung von gewissen Befund bei der Patientin wild 
kurz die Entwicklung der Nieren und der Geschlechtsorgaue 
hervorgestellt. 

Die Haufigkeit der solitaren Beckennieren samt ihrer Neigung 
zur Bildung von Niereukoulcrementeu sowie das gleichzeitige 
Auftreten von Anomalien in anderen Organen werden auf Gruud 
der Literatur besprochen. In demselben Zusammenhang wird 
mitgeteilt, dass die solitare Beckenniere als ein Geburtshindeinis 
auftreten karm. 

Unsere Patientin war zweimal dafiir ausgesetzt ihre einzige 
Niere entfernt zu bekommen, das erste Mai in einem anderen 
Krankenhaus, wo man wahrend der Operation die Niere als ein 
retroperitoneales Haemangiom auffasste, die man unterliess zu 
entfernen nur deshalb, weil der Eingriff als technisch unmoglich 
angesehen wurde — das zweite Mai wahrend des gegenwartigen 
Krankenhausaufenthalts, wo man anfing die Niere zu entfernen, 
aber friihzeitig genug — vor die Unterbindung des Nierenstiels 
— den Fehlgriff entdeckte. 

Infolge der Literatur sind 17 von 735 Patienten mit nur einer 
Niere, woven ein Teil abnorm gelagert war, nephrectomiert 
worden mit Anurie und todlichem Ausgang zur Edge. 

Obgleich die beschriebene Nierenanomalie selten ist, ist das 
Kenntnis davon deshalb wichtig bei dem Chirurgen, der sick 
mit der abdominalen Chirurgie beschaftigt. 
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Kesume. 

On va faire part d’nn cas solitaire rein de pelvis. Jusqn’a 1940 
29 resultats en ont ets publics. 

La diagnose a ete faite cbez la malade par laparotomie. Au 
milieu on trouve le rein plat dans Tbauteur du jJromontoire, dans 
la partie au dessus du petit pelvis. L’ovaire gaucbe et la tubaire 
inanquaient. La malade avait, eu meme temps, une pierre d’uretere 
qu’on avait enlevee par laparotomie paramediane du cote droit; 
on cliercbait le chemin pom* y arriver dans la partie la plus 
profonde d’uretere jusqu’au le petit pelvis. 

Pom faire comprendre certaines constatations cbez la malade 
I’embryologie des reins et des organes genitaux sera present se 
et marquee. 

La frequence des reins solitaires bassin, leurs disjiositions pour 
avoir des concrements dans les organes urinaires et Papparition 
simultanee d’anomalies des autres organes sont discutes, I’auteur 
se reposant sur la litterature. Dans le contexts on dirait que 
le rein solitaire pelvis pourrait etre un obstacle d’accoucliement. 

La malade se trouva deux fois en danger d’ avoir son seul 
rein enleve — la premiere fois dans un autre bopital ou, pen- 
dant I’operation laparotomie, on a pris le rein pour un baem- 
angioine retroperitoneal qu’on n’a pas enleve seulement parce 
que I’extirpation etait consideree comnie impossible au point 
de vue technique. La deuxieme fois cepcndant, on a, pendant 
son sejour a I’hopital, commence de lui enlever le rein, mais 
assez tot — avant de faire la ligature des vaisseaux renaux 
— on a decouvert I’erreur fatale. 

Par suite de litterature 1 7 de 735 malades qui n'avaient qu’un 
rein et qui, en partie, etaient ectopics ont ete nephrectomes, ce qui 
i&ultait en anurie et exitus letalis. 

Bien que Panomalie du rein decrite soit vraiment rare la 
connaissance en est tres importante pour le chirurgien qui s’oc- 
cupe avec la chirurgie abdominals. 
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(Chief: Professor R, Inqebrigtsen, M. D.) 


Carcinoma of the Oesophagus, Thoracic Part, 
Excision, Operative Cure. 

By 

R. INGEBRIGTSEN, 

Oslo. 


The radiological treatment of carcinoma of the oesophagus 
has not produced encouraging results, and as far as I am aware, 
neither has the high voltage treatment of these tumours insti- 
tuted in this country made the prospects any brighter. "l^Uiether 
experiences to the contrary have been reaped in other countries 
during the war I do not know. 

When a malignant growth in the thoracic part of the oesophagus 
is locahzed high up, and the extirpation of the tumour in some 
cases necessitates the removal of the entire oesophagus, it is 
quite natural, that several of these patients refuse such a mu- 
tilating intervention, which besides also involves a great opera- 
tive risk. There are not many who accept the proposition. The 
maioxity of these unfortunate patients still desire to try irradia- 
tion treatment. 

My patient is a 68-year-old man, who was admitted into the Surgical 
Department B. of the University Clinic of June 9th 1944. 2 — 3 months 
before admission he suddenly noticed a sensation of boring pain behind 
the breast bone. He had to gulp up the food he had just swallowed, 
which was admixed with some viscous mucus. Ho ructus and pyrosis. 
The gulping up of the food was followed by complete relief from pain. 
Later the patient has complained of daily similar attacks with exacer- 
bation. The last days he has only been able to swallow liquid food, 
and he is obliged to drink very slowly. He is always hungry, has felt 
lax and depressed, and has lost weight, without having controlled this 
by weighing. He considers, that in the past 2 — 3 months he has eaten 
only one-third of the quantity he needed. 
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Oii_ admission tlie i^atient was lean. Blood pressure 130/70. Physical 
examination of' heart and lungs negative. Weight on admission 56.3 
kilogrammes. Hemoglobin 98 per cent. Red corpuscles 1.6 millions. 
Sedimentation rate 54 mm. Urine negative. J-ray emmination of the 
oesophagus; Above the cardia is observed an oesophageal obstruction 
approximately 7 cm long, typical of carcinoma. Even thin opaque 
medium stops up to some degree above the obstruction. Thicker opaque 
medium stops up to a greater degree and fills a considerable dilatation 
of the lumen above the obstruction. 

On June 14th a gastrostomy was carried out under local anaesthesia. 

On July 3rd the operation on the oesophagus ivas performed. The thorac- 
ic wall was anaesthetized locally, and the patient kept under nitrous 
oxygen with positive pressure. The patient was put in right lateral 
position and the seventh rib resected subperiosteally. No adhesions 
between the lung and the thoracic wall. The mediastinal pleura was 
incised above the diaphragm. Below the tumour a thin rubber tube 
was passed round the oesophagus in order to present it with the tumour 
by blunt dissection. This was performed without injury to the right 
pleura. In the upper level of the tumour the adhesions were rather 
tough and had to be cut through; a slight hemorrhage occurred, which 
was arrested by compression. Above the tumour the dissection was 
continued as high up as possible, without complications. 

A fresh incision was placed on the left side of the neck at the anterior 
border of the sternocleidomastoid muscle. The oesophagus was identi- 
fied and freed from above downwards in the mediastinum, until the 
fingers of my right hand from above met those of my left hand from 
below. 

3 — 4 cm below the lower limit of the tumour the oesophagus was 
doubly ligated after having been crushed and cut through between 
the ligatures. The lower stump was inverted downwards, and dis- 
appeared. The upper stump was inverted in the same manner, and 
carefully sewn over. 

I now returned to the neck and was able to bring the thoracic part 
of the oesophagus with the tumour up through the mediastinum, and 
out through the wound in the neck. Another incision was made just 
above the left clavicle, and from this incision a subcutaneous canal 
was made upwards to the first incision, sufficiently wide to permit 
the passage of the tumour, which now was brought out through the 
last incision; the oesophageal wall well above the upper level of the 
tumour was fixed to the skin edges of the last incision. The upper 
wound in the neck was closed. After inflation of the lung by increasing 
the pressure of the apparatus, the thoracic wound was complete y 
closed. Thoracic drainage with permanent aspiration was estabus e 
through a Pezzer catheter introduced through an extra intereos a 
incision in the bottom of the pleural cavity. The contoion of the pa 
tient was very satisfactory at the end of the operation pulse ra e 
80. The bleeding had been insignificant, and the postoperative cours 
was uneventful, as seen by the accompanying chart. In the afternoon 
the pressure was 100/70, and he was given a blood transfusion. 1 






113 


CARCINOMA OF THE OESOPHAGUS. 

Pezzer catheter was removed four days after the operation. Next day 
— twenty-four hours later — a small pleural exudate was removed 
by puncture. The culture proved sterile. 

The wounds in the neck and chest healed by first intention. 

The oesophagus was cut through and the tumour removed one week 
after the operation. 



Histological examination of the tumour disclosed typical flat epi- 
thelium carcinoma. The subsequent course was uncomplicated, and the 
patient was allowed out of bed 24 days after the operation. He had 
then commenced eating in natural manner, the opening of the oeso- 
phagus being connected with the gastric fistula by a rubber tube. 
His weight before the oesophagus resection was 51 kilogrammes, de- 
creasing slowly until 14 weeks after the operation it was 50 kilogrammes. 
Some small difficulties arose with the oesophageal opening on the neck, 
where shrinking occurred, necessitating minor plastic interventions. 
The patient did not find the new mode of living easy. Before admis- 
sion he was inmate of a home for old people, where it was not possible 
to accomodate him again due to the difficult time of food rationing, so 
that he had to stay on for the time being in the department. The last 
time he was weighed, 5 months after the operation, the weight was 45.5 
kilogrammes. Prom now on he became gradually more depressed, did 
not feel like eating, and became completely bedridden, without any 
other explanation being found of this than inanition. No mechanical 

8 — i6103A. Acta chir. Hcandinav. Vol. XGIV. 




3. Photograph of the patient 4 months after the operation. 

hindrance of the swallowing was found, however. He died 6 months 
after the operation. 

Autopsy revealed oedematous lungs and total adhesions on the pos- 
terior and lateral surfaces of the left lung. In the mediastinum no morbid 
changes were observed, especially no glands with cancerous infiltration. 

On inspection of the lower stump of the oesophagus, which was in- 
verted towards the cardia, no macroscopical tumour growth was vis- 
ible. Histologic examination, however, of the lower resection edge 
demonstrated cancerous infiltration. The cause of death, therefore, 
must be given as inanition, pulmonary oedema, and incipient broncho- 
pneumonia. 


CARCINOMA OF THE OESOPHAGUS. 
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The patient concerned is not the first I have operated on by 
this method, but he is the first case of operative cure. The method 
used is the same as the one proposed and carried out successfully 
by Frantz Torek in 1913. The patient of Torek lived happily 
with her rubber tube for 14 years. The method has been used 
also by several other surgeons in the course of 30 years, thus by 
Eggers (New York), Grey-Turner and Tudor Edwards 
(London), Hedblom (Chicago). A couple of years ago Ballivet 
collected from the literature 24 cases of operative cure. 

The treatment of carcinoma of the oesophagus — as m the 
case with all cancer therapy — depends more than anything 
else on an early diagnosis. In this respect the localization to the 
oesophagus is extremely unfavourable, because this resilient organ 
allows the passage of food mthout embarassing swallowing dif- 
ficulties, even if the tumour is far advanced. The operability is 
small — between 10 and 16 per cent. Unfortunately it is not 
infrequent that the thoracic cavity has to be opened and the 
mediastinum palpated to decide whether or not the tumour is 
operable. Indeed, in some cases this is only revealed after the 
mobilization of the tumour has commenced. In my opinion the 
presence of hard cancerous glands in the mediastinum is a con- 
traindication against attempt at extirpation. 


Summary. 

The author relates a case of cancer of the oesophagus, thoracic 
seotion. After a preliminary gastrostomy the gullet with the 
growth was removed by way of an open thoracotomy (resection 
of 7th rib), the upper end of the cut oesophagus was brought out to 
the skin above the clavicle and connected with the gastrostomy 
by a rubber tube. He lived for 6 months and died from broncho- 
pneumonia (autopsy). 


Zusammenfassung. 

Der Verfasser berichtet einen Fall von Cancer in Brustteil 
der Speiserohre. Nach Gastrostomie wurde die Speiserohre mit 
dem Geschwulst durch offene Thoracotomie entfernt, die obere 
Ende der durchgeschnittenen Speiserohre an die Haut iiber dem 
Schliisselbein genaht, und mit der Gastrostomie durch einen 
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GummiscWaucli verbunden. Der Mann lebte 6 Monate nacli der 
Radikaloperation und starb durcb Lungenentzundung. 

R6sum^. 

Compte xendn d’nn cas de cancer de I’esopbage thoracique. 
Apres I’operation d’un gastrostomie I’esopbage avec la tumeur 
etait exstirpe par voie thoracique, le bout superieur de Fesophage 
coupe abouche a la peau au dessus de la clavicule, et un tuyau 
de caoutchouc assura la communication avec I’estomac par la 
gastrostomie. II a vecu pendant 6 mois apres I’operation, mourut 
alors de congestion pulmonaire. 



From the University Institute of Forensic Medicine, Copenhagen. 
(Chief: Professor KNUD SaND, M. D.) 


Fertility in Operatively Treated and Untreated 

Cryptorcliism. 

By 

T. SVEND HANSEN. 


In 1925 Williams & Savage demonstrated a correlation be- 
tween tbe occurrence of abnormally formed spermatozoa in the 
ejaculates of bulls and their fertility; this finding was the signal 
for numerous investigations of a similar kind on human subjects 
[lit. Moench (7,8), Weismann (10), Joel (5), Lane-Kobebts et 
al. (6), Hammen (2), Varnek (9), and others], and it is now gen- 
erally agreed that on the basis of sperm investigations it is 
possible to form an estimate of the presumable fertility of 
a man. 

The object of the present Avork has been to investigate the fer- 
tility of men ivith operatively treated and untreated cryptorcliism 
by means of sperm examinations carried out by modern methods. 

The technique adopted by the sperm examinations is shortly 
as follows; the amount of the ejaculate being measured the per- 
centual number of motile spermatozoa is determined and after 
a suitable dilution of the ejaculate the number of spermatozoa 
per cc and in the total ejaculate is counted. The number of ab- 
normal spermheads is determined in stained smears of the un- 
diluted specimen. 

According to the results emerging from the sperm examinations 
the presumed impairment of fertihty of the subjects examined 
was classified in following Avay, as used at the Institute of Foren- 
sic Medicine; 

The designation slight impairment of fertility was applied to the 
cases showing 
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1) abnormal heads: 21 — 30 % or 

2) spermatozoa count per cc: 15—40 millions, or 

3) amount of ejaculate: 1 — ^1,5 cc, or 

4) slight changes in motility. 

A moderate impairment of fertility was presumed in the cases 
showing 

1) abnormal heads: 31 — 40 % or 

2) spermatozoa count per cc; 5 — 15 millions, or 

3) amount of ejaculate; 0.5 — 1 cc or 

4) moderate changes in motility. 

The designation severe impairment of fertility was applied to the 
cases showing 

1) abnormal heads; 41 % or more or 

2) spermatozoa count per cc: under 5 millions, or 

3) amount of ejaculate: under 0.5 cc or 

4) pronounced changes in motility. 

Finally the designation sterility has been appHed to those cases 
in which no spermatozoa were found either in fresh samples of the 
ejaculate or in stained smears of centrifuged ejaculate after half 
an hour’s centrifuging of the ejaculate. 

In the estimates the various parts of the sperm examinations 
have been taken into consideration so that if great deviations 
from the normal were found on several points in the same sperm 
sample, the degree of impairment was increased, the percentage 
frequency of abnormal heads, the spermatozoa count, and the 
amount of the ejaculate being in the first place considered. 

The material of patients examined comprises a total of 124 
men divided into the following groups: 

“A”: bilateral cryptorchism, untreated, 9 patients. 
(examination of sperm from 9 patients). 

“B”: bilateral cryptorchism treated with orchidopexy, 3d patients 
(examination of sperm from 52 patients). 

“C”: unilateral cryptorchism treated with orchidopexy, 43 pa- 
tients 

(examination of sperm from 36 patients). 

“D”: unilateral cryptorchism, untreated, 42 patients. 
(examination of sperm from 35 patients). 

Examination of the sperm from the 9 patients of material “A , 
whose testes were in all cases situated in the abdomen or the 
'inguina, showed aspermia in ail cases, corresponding to the find- 
ings of numerous other investigators; which shows that in this 
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position the testes may be assumed not to contain spermiogenic 
tissue. 

Material “B” comprises patients who have undergone the fol- 
lowing forms of operative treatment: 

1) bilateral orchidopexy : 22 patients 

2) unilateral orchidopexy, while the other testis is 

a) situated in the abdomen or high up in the inguina: 4 
patients 

b) removed by operation: 1 patient 

c) placed intraperitoneally by operation: 3 patients. 

Hence the group comprises a total of 30 cases of bilateral cryp- 

torchism in which it has been attempted to bring down either 
one or both the testes into their normal place in the scrotum. 
In those cases in which only unilateral orchidopexy was performed, 
the other testis had either been removed or it was situated in 
such a place that it could be assumed not to contain spermiogenic 
tissue. 

By examining the sperm from these men it will therefore be 
possible to ascertain the spermiogenetic function in the testes 
treated with orchidopexy, though it must be kept in mind that 
it cannot be determined by the examination of the sperm whether 
a possible aspermia may be due to the destruction of the spermi- 
ogenic tissue in the testes or whether spermatozoa are produced 
which owing to occlusion of the efferent seminiferous ducts are 
not voided at the ejaculation. For the estimation of the fertility 
this question is, however, of no significance, since patients with 
aspermia are sterile no matter what the cause of the aspermia. 
Whether a demonstrated aspermia is of one or the other origin 
can only be decided with certainty by a histological examination 
of testicular tissue removed by biopsy. 

The objective examination of the testes showed that of the 52 
operated testes, there were only 11 in which the result could be 
regarded as anatomically normal, while in the remaining 41, 
greater or smaller deviations from the normal could be pointed 
out, either as regards the size or the position or the consistency, 
or several of these deviations at the same time. In 3 patients 
total atrophy of both testes was present with a consequent de- 
fective development of the patient. 

Examination of the sperm from 25 patients was made. Of the 
chief results of these examinations the following may be men- 
tioned: 
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The spermatozoa count per cc showed: 

aspermia 14 ^ases 

less than i million per cc 2 » 

1 — 10 millions per cc 2 » 

10 — 50 millions per cc 7 )> 

The total spermatozoa count showed 

less than 50 millions 6 » 

60 — 260 millions 5 » 

The differential count of stained smears showed 

20 % or less of abnormal heads 5 cases 

21 — ^30 % » » » » )> 1 case 

31 — 80 % 1 ) )) » )) » 4 cases 


(in one case the number of spermatozoa was too small for a differ- 
ential count). 

The results of the fertility estimates on the basis of the sperm 
examination carried out on the lines previously indicated are 
given in Curve 1. 

As will appear from this curve, the result of the treatment with 
orchidopexy has in most cases been a complete arrest of fertility 
manifesting itself as aspermia, while in two cases only it was 
not possible to show any impairment of fertihty. In the other 
cases conditions were such that a more or less marked impair- 
ment of the fertility must be supposed to be present, and none 
of the ejaculates attained the normal average values recorded 
in the literature in all respects. 

If we examine the relation between the size, consistency and 
position of the operated testes, that is to say, the anatomical result 
of the operation and the results of the sperm examinations, it 
turns that aspermia has been found in those cases in which all 
the three characters deviate from the normal in both testes. 
Further, as was to be expected, aspermia was found in those 
cases in which there was retraction of both the operated testes to 
the neighbourhood of the inguinal canals. 

In those cases in which normal conditions were found in at 
least one testis with respect to the above-mentioned characters, 
this was, except in one instance, combined with the occurrence of 
sperm in the ejaculate from the patient in question. On the other 
hand, it was not possible in these cases to demonstrate any rela- 
tion between the anatomical condition of the testes and the 
degree of fertility, since the examination of sperm from these pa- 
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No. of 
cases 


15 



T n nr IF Y 


I. 

II. 

III. 

IV. 

V. 


Sterility 

Fertility presumably se- 
verely impaired. 

Fertility presumably mod- 
erately impaired. 

Fertility presumably slight- 
ly impaired. 

Fertility presumably not 
impaired. 


Curve 1. 

Results of the fertility estimates in patients treated with orchidopexy for bilateral 

cryptorchism. 


tients showed both normal conditions and signs of all degrees of 
impaired fertility. 

Softness of the testes seems to indicate the severest lesions, 
this condition having only been found once coincidently with 
spermatozoa in the ejaculate, and the fertility must in this case 
be assumed to be severely impaired; while softness of the testes 
as the' chief deviation from the normal was combined with asper- 
mia in 4 cases. 

In 3 cases, in which one or both testes were of normal consistency 
and size, but in which they were situated in the middle of or high 
up in the scrotum, spermatozoa was found in the ejaculate in all 
cases. In these cases the fertility was impaired in slight and 
severe degree respectively, and in one case probably not impaired. 

If we compare the results of the fertility estimates with the 
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results published in the literature concerning the anatomical 
effect of the treatment with orchidopexy ■ — and it is on this that 
the estimations of the effect of the operation are usually based 
■ — it turns out that the fertility estimates give a considerably 
gloomier outlook than the other method of estimation. 

If we sum up in their broad features the results recorded in 
the literature it will be seen that about 60 % of successful re- 
sults, about 30 % of poor results, and about 10 % of total atrophy 
of the operated testes is usually the outcome anticipated. If, on 
the other hand, the estimates are based on the sperm examinations, 
in most cases, as already shown, the desired result of making the 
testes produce spermatocytes is not obtained, and in the cases 
where this is achieved both the quality and the quantity of the 
spermatozoa is as a rule poorer than uoriaal. 

Material “G” comprises 43 patients treated with orchidopexy 
owing to unilateral cryptorchism. 

In 41 patients the normally descended testis was normal with 
respect to size, position and consistency, while in. 2 cases it was 
softer than normal. The operated testis was only in three cases 
such that no deviation from the normal could be pointed out, 
that is to say, there was complete identity between the operated 
and the unoperated testis. 

Examination of the sperm from 36 patients is available, the 
chief results being as follows; 


Sfermatozoa count per cc: 

Aspermia 

20 millions or less per cc 
21 — 60 millions per cc . 
61 — 100 » )) » . 

101—140 » » » . 

141—180 » » » . 

181—220 » » » . 


3 cases 
3 » 

12 )) 

9 » 

5 » 

1 » 

3 » 


Total spermatozoa count (in one case part of the ejaculate ha 
been lost so that no total number can be given). 

50 millions or less ® cases 

51 — 150 millions 

151—250 » ® 

251—350 » ® 

351-450 » 1 

over 451 » ^ 
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No. of 
cases 



I. Sterility. 

II. Eertility presumably se- 
verely impaired. 

III. I’ertility presumably mod- 
erately impaired. 

IV. Fertility presumably 
slightly impaired. 

V. Fertility presumably not 
impaired. 


Curve II. 

Results of fertility estimates in patients treated with orchidopexy for unilateral 

cryptorchism. 


Differential count: 

20 % or under of abnormal heads 19 cases 

21 — 30 % » » » 9 » 

31 — 10 % » » » 2 » 

41 — 671/2 % » » » 3 » 


The results of the fertility estimates are plotted in Curve 2. 

As will appear from this curve, the fertility must in by far 
the greatest number of cases be supposed to be normal or slightly 
impaired, while only few cases show such conditions at the exami- 
nation of the sperm that the fertility must be supposed to be 
essentially impaired. 

The three cases of aspermia require further discussion, such 
cases of aspermia having in the literature been made to subserve 



124 


T. SVKND HANSEN. 


the view that the descended testis shows a defective spermiogenesis 
owing to the same inhibitory malformation as was manifested in 
the unilateral retention of the testis. 

In one of the patients biopsy was performed both on the norm- 
ally descended testis and on the operated originally retained 
testis, and in both instances a histological examination showed 
testis tissue with fully developed spermiogenesis, so that the 
aspermia present must be due to obstruction in the efferent 
seminiferous ducts, as could indeed be shown at an epididymo- 
vasostomy and vasotomy performed later, with negative results. 

In the other patient with aspermia biopsy of the normally 
descended testis — the operated testis was completely atrophied 
— showed normal testis tissue in lively spermiogenesis, so that 
the aspermia in this case, too, was due to an obstruction of the 
passage, probably caused by a gonorrheal infection 10 years prior 
to the examination. 

The third patient did not want biopsy performed. 

It is seen that no correlation can be demonstrated between 
the results of a sperm examination and the anatomical result of 
the operation. The conclusions which may otherwise be drawn 
will be discussed in connection with the results of the examina- 
tion of material “D'^ 

Material “i?” comprises 42 patients and consists of 

1) patients whose cryptorchism has not been treated, and in 
whom the retained testis is situated abdominally or high up in 
the inguina (30 patients). 

2) Patients in whom the retained testis has been removed or 
placed intraperitoneally by operation (12 patients). 

A characteristic of all the patients in this group is that one 
testis has always been situated in its normal place in the scrotum, 
while the cryptorchic testis has either been removed or is situated 
in such a place that it does not take part in the production of 
spermatozoa. 

Hence by examining the sperm from these patients we get a 
material which shows what the sperm production is in men who 
only possess one testis placed in such a position that there is a 
possibility that it may produce spermatozoa. 

By comparing the results of the sperm examinations from the 
patients in this group with the patients treated with oxchidopexy 
for unilateral cryptorchism, it will be possible to ascertain whether 
there is any difference in the sperm production in the untreated 
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and tlie treated unilaterally cryptorcliic men, that is to say, any 
effect of the operation. 

In 2 patients the descended testis was of soft consistency, while 
in the others it Avas normal both in size, position, and consistency. 

Examinations of sperm from 35 patients are available. The 
spermatozoa eount per cc, was found to be as folloAVs (owing to 
a technical mishap only so little remained from one ejaculate 


that it was impossible to make any count): 

aspermia 1 case 

20 millions or less jier cc 4 cases 

21 — 60 millions per cc 10 

61—100 » » » 10 » 

101—140 » 1) » 9 » 

The total spermatozoa count showed the folloAving values: 

50 millions or less 4 cases 

51 — 150 millions 11 » 

151—250 » 8 » 

251—350 » G » 

351 — 150 » 1 1) 

over 451 » 3 » 

The differential count shoAved 

20 % or less of abnormal heads 15 cases 

21—30 % » » 10 » 

31 — 40 % » » 3 » 

41 — ^70 % » » 6 » 


The results of the fertility estimates are jjlotted in Curv'e 3. 

As aadII appear from the curAm, the fertility must in most of 
the cases be assumed to be normal or slightly impaired, AA'hile 
few shoAV signs of a more pronounced impairment of fertility. 

One patient, aaAio had aspermia, gaAm a past history of several 
scAmre infections, amongst others “Spanish flue” and syphilis, 
so it may be supposed that these infections have caused the de- 
struction of the spermiogenic tissue in the testis, and that this 
bears no relation to the unilateral testis retention. No testicular 
biopsy Avas performed. 

Comparison of materials “C” and “D”. 

As prcAdously mentioned, the object of examining the patients 
in material “D” Avas to ascertain AA’-hat the sperm production and 
fertility aa^s in men AAdio had only one normally descended testis, 
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No. of 
case 



I. Sterility. 

II. Fertility presumably se- 
verely impaired. 

III. Fertility presumably mod- 
erately impaired. 

IV. Fertility presumably 
slightly impaired. 

V. Fertility presumably not 
impaired. 


r. Curve 3. 

Results of the fertility estimates in patients with untreated unilateral 

cryptorchism. 


and thus to procure a material comparable with that obtained 
from the examination of patients whose unilateral cryptorchism 
had been treated with orchidopexy (material “C”). Since the two 
groups of patients do not otherwise differ from each other it 
must be supposed that the differences that may perhaps be 
demonstrated in the results of the examinations are due to the 
operative treatment to which the patients in material “C” have 
been subjected. 

Some of the results of the sperm examinations from the two 
groups of patients are set forth in Table 1. 

The results of the spermatozoa counts per cc and the total 
spermatozoa count for materials “C” and “D” are plotted in 
Curves 4 and 5. These curves also shown after Hotchkiss et al. 
(4), the results which the authors have given for the corresponding 
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Tnblo 1. 



*'C” 

“D” 

i Volume averace 

0.7 — G.S cc. 3.1 cc. 

0.(! — 7.0 cc. 3.1 cc. 

' Immobile spermatozoa average 

13—88 % 

20'A— 81 cc. 

j 

*10 o O'' 

4G.r. % 

i Immature spermatozoa average 

3-55 % 

3-33 % 


10.!) % 

14.7 % 

Abnormal Jicads 



20 % and less 

19 cases 

15 cases 

21 — 30 % 


10 n 

31 — 10 % 

2 n 

3 . 

41_70 % 


G i> 

Fertilitj' 


presumably normal 

15 cases 

13 cases 

» sliglitlv imp 

10 » 

11 .) 

i> modcratclv " 

4 

3 0 

n scverclv » 

4 » 

7 tt 


No. of 
cases 



r- Material "C” 

Material "D” 

After Hotchkiss ct al. (1938). 

Curve 4. 

Curves of the spermatozoa count per cc. from materials "C” and "D” and after 

Hotchkiss ct al. (1938), 
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Blaterial “C” 

Material “D” 

After Hotchkiss et al, (1938). 

Curve 5. 

Curves of the total spermatozoa count in materials “C” and “D” and after Hotch- 
kiss et al. (1938). 

examinations of ejaculates produced by masturbation of fertile 
men, since this material must be assumed to represent tbe values 
to be found upon examination of sperm from normally fertile 
men with two normally placed testes. 

Finally Table 2 shows the lowest value, the highest value, 
and the average value of the number of spermatozoa per cc and 
of the total spermatozoa count partly from materials “C” and 
“D”, and partly the corresponding values after Hotchkiss et al. 

If we compare the results of the examinations of materials 
“C” and “D” it turns out that both the separate parts of the 
sperm examinations and the conclusions concerning the fertility 
of the subjects in question must be regarded as very nearly 
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Table 3. 


•■C” 

Spermatozoa count percc. 
(in millions) 

Total spermatozoa count 
(in millions) 

lowest highest 

average 

lowest 

highest 

average 

i 

4.4 1 214.7 
0.5 1 139.7 
4.7 4G6.0 

77.8 

G3.1 

137.54 

10.1 

2.0 

2,S2 

974.2 

611.1 

2330.0 

232.4 

18G.1 

429.G8 

“D” 

Hotchkiss et nl. . . 


identical, tlie differences found between tbe two materials being 
so small that no importance can probably be attached to them. 
Thus it is seen that the curves of the spermatozoa count per cc 
and for the whole of the ejaculate partly have the same form and 
partly have peaks at about the same value. 

The identity demonstrated between material “C” and “D” 
must then be supposed to be due to the fact that it has not been 
possible, by means of the operative treatment of the testis re- 
tention in material “C”, to make the originally retained testis 
produce so many spermatozoa that it has been able to affect the 
average values, and that, altogether, these patients only produce 
spermatozoa with the normally descended testis and so present 
the same conditions as the patients of material “D” in whom we 
can take it for granted that only the normally descended testis 
is sperm-producing. 

If next my curves are compared with those of Hotchkiss 
et al. it will be seen that all the curves have very nearly the same 
form, but the peaks of these authors’ curves are in both case 
displaced to the right and correspond to values about twice as 
high as in my materials. 

The fact that the values found from Hotchkiss ct al. for the 
spermatozoa count are almost exactly double the values found 
by me in materials “C” and “D” is seen even more plainly from 
Table 2, the average values for my materials both as regards the 
spermatozoa count per cc and the total spermatozoa count being 
very nearly half of the values given by Hotchkiss et al. 

Since the same technique has been used at the counts and 
since this technique is very simple and not dependent on a sub- 
jective estimate, it may be assumed that the results are directly 
comparable; hence it is no doubt allowable to assume that the 
difference between Hotchkiss and co-ivorlcers’ material and my 
material “C” and “D” is that the number in my material is 

9 — KlOS^t. Acta cliir. Scandinav. Vol. XCIV. 
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half that of the material of Hotchkiss and co-worhers. Since the 
difference consists in the sperm material of Hotchkiss et dl 
being derived from men who must be assumed to possess two 
normal testes, while my material is derived from patients who 
have only one normally descended testis, the difference in the 
results must be supposed to be due to the fact that men with two 
testes produce on an average tioice the amount of spermatozoa as 
men with only one testis. 

The examinations of sperm from patients in material “G” 
therefore point in the same direction as the examinations of 
sperm from patients only possessing testis which owing to re- 
tention had been treated with orchidopexy (material since 
it appeared- from these investigations that in most cases there 
were few or no spermatozoa in the ejaculate of these patients. 

The examinations of sperm from the patients in materials 
“G” and “D” shown, in addition, that the normally descended 
testis as regards sperm production must be regarded as just as 
capable of functioning as each of the testes in men with normally 
descended testes. 

Both the information as to the clinical fertility and the fertility 
estimates based on the sperm examinations show that the one 
normally descended testis produces normal spermatozoa in suf- 
ficient number for these men to be regarded as just as fertile as 
normal men. Owing to the fact, however, that most of these 
patients only have one testis which produces essential numbers 
of spermatozoa since the operated testes, as already mentioned, 
probably only produce normal spermatozoa in small number, 
these patients, however, lack the surplus found in normal men 
whose testes both take part in the sperm production. Hence 
affections which have an injurious effect on the germinative 
testicular tissue, e. g. severe infections and other toxic affections, 
may have more serious consequences for these patients as regards 
fertility than in normal subjects, since the number of spermatozoa 
in unilaterally cryptorcMc patients will more easily decrease to 
values which must be assumed to cause impairment, or destruc- 
tion of fertility. 

On the basis of these investigations certain conclusions may be 
drawn concerning the treatment advisable in the various forms 
of testis retention. 

With respect to the unilateral retentions my investigations 
show partly that there is no difference in the fertility of operated 
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and, -non-operated patients — that is to say, no demonstrable 
effect of the operation — partly that unilaterally cryptorchic 
men must on the whole be considered normally fertile, hence the 
conclusion as regards unilateral cryptorcliism must be that this 
affection requires no treatment for the sake of the fertility. 

The chances of a spontaneous descent of originally retained 
testes being, according to the literature, about 60 %, and equally 
good whether the retention is unilateral or bilateral [Bjerre (1)], 
the prognosis for the latter affection is probably better if an even- 
tually late spontaneous descent is awaited than if it is attempted 
to correct the position of the testes by operation; for the results 
of my investigations show that the functional outlook after orchi- 
dopexy for bilateral testis retention must be regarded as very 
bad, since the greater part of these patients are sterile or presu- 
mably have their fertility very considerably impaired, and in those 
cases in which atrophy of both testes has occurred as a result 
of the operation instead of the intended improvement, an aggrava- 
tion has been brought about which is so serious that it should 
be a warning not to perform bilateral orchidopexy. Hence bi- 
lateral cryptorchism should be treated on the folloAving lines: 
In the interval between the diagnosis and the time when puberty 
is approaching, e. i. until the age of 12 — 14, every form of treat- 
ment should be renounced and a possible spontaneous descent 
should be awaited. If this has not occurred or started at that stage, 
hormonal treatment should be instituted, large doses of gonado- 
tropic .hormones being administered in order to bring about or 
accelerate the descent. If energetic hormone treatment has not 
caused the descent of at least one testis when the patient is ap- 
proaching the end of puberty, the outlook as regards fertility must 
be considered bad. So as to leave no means untried, unilateral 
orchidopexy should then be performed on the testis which it seems 
easiest to bring down into the scrotum, but it must be realised 
that the chances of obtaining a satisfactory result in this way 
as regards the production of sperm capable of fertilisation must 
be considered small. 

The question now remains as to what should be done if pain, 
torsions, or hernia on the same side as the testis retention makes 
the patient consult the physician. The main lines to be followed 
should be as small and sparing operations as possible, especially 
m bilateral retentions, since there can be no doubt that operative, 
treatment of the testes or the funicles renders difficult or prevents 
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a possible spontaneous descent. If there is hernia in conjunc- 
tion with testes retention herniotomy should — as far as possible 
— be avoided until the possibilities of a spontaneous descent and 
perhaps hormone treatment have been exhausted. This applies 
in the first place to those cases in which there is bilateral hernia 
in conjunction with bilateral cryptorchism, while from our pre- 
vious remarks it will appear that with unilateral cryptorchism 
in conjunction with hernia on the same side, more attention may 
be paid to the hernia than to the testis retention. In those cases 
in which a hernia must necessarily be operated e. g. owing to 
incarceration, the operation should be limited to herniotomy 
and the testis retention should not be corrected. In those cases, 
too, in which the patient consults a physician owing to pain, 
the very greatest reserve should be shown with respect to opera- 
tion, so as not to obstruct a possible spontaneous descent. 


Summary, 

The object of this work is to investigate the fertility in opera- 
tively treated and untreated cryptorchism on the basis of sperm 
examinations carried out according to modern methods. On the 
basis of the sperm examinations the presumed impairment of 
fertility is classified as “slight”, “moderate”, and “severe” im- 
pairment, the frequency of abnormal heads, the amount of the 
ejaculate, and the motility being at the same time taken into 
consideration. Sterility has only been inferred in cases of aspermia. 

' The material comprises 124: patients in ail. 

Examination of the sperm from 9 patients with untreated 
bilateral cryptorchism revealed aspermia in all cases, and thus 
sterility. 

Examination of the sperm from 25 bilaterally cryptorcldc men 
treated with orchidopexy revealed 14 cases of sterility, 4 of pre- 
sumably “severe”, 2 of “moderate^’, and 3 of “slight” impairment, 
while in 2 cases, only, no sign was found of an impairment of 
fertility. These results show that the fertility in bilateral opera- 
tively treated cryptorchism is essentially poorer than the litera- 
ture would seem to show. 

Examination of the sperm from 36 patients treated with orchido- 
pexy owing to unilateral cryptorchism showed 3 cases of sterihty, 
4 of presumably “severe”, 4 of “moderate”, and 10 of slight 
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impairment of fertility, "wliile 16 exliibited no signs of an impair- 
ment of fertility. 

Examination of the sperm from 35 patients with untreated^, 
unilateral cryptorchism revealed one case of sterility, 7 of pre- 
sumably “severe"’ 3 of “moderate”, and 11 of “slight” impairment 
of fertility, while 13 exhibited no signs of an impairment of fer- 
tility. 

A comparison of the two materials cf unilaterally cryptorchic 
men shows that both the separate items of the sperm examination 
and the fertility estimates are very nearly identical. In addition 
it is seen that the patients of these materials produce on an aver- 
age half as many spermatozoa as the men of a large American 
normal material. This result and the identity between the exam- 
inations of treated and untreated cryptorchic men would seem 
to show • — like the examinations of the operated bilaterally 
cryptorchic patients — that no essential production of sperma- 
tozoa takes place in the operated testes. 

On the basis of these investigations certain lines of treatment 
are suggested which are deeemed advisable in the various forms 
of cryptorchism. Unilateral cryptorchism requires no treatment 
with a view to fertility. In bilateral cryptorchism a possible 
spontaneous descent should be awaited, occasionally in connec- 
tion with hormonal treatment. Bilateral orchidopexy should not 
be performed lest it result in bilateral testicular atrophy. 


Ziisammeiifassiing. 

Der Zweck der Arbeit ist auf Grund von Spermauntersuchungen, 
ausgefiihrt nach modernen Methoden, die Fertilitat bei operativ 
behandeltem und unbehandeltem Kryptorchismus zu unter- 
suchen. Auf Grund der Spermauntersuchungen sind vermutete 
Fertihtatsherabsetzungen in »leichte«, »massige« und ))schwere(( 
Herabsetzung eingeteilt, indem bei den Schatzungen gleichzeitig 
sowohl die Haufigkeit der Spermienlcopfabnormitaten als auch 
die Spermamenge und die Spermienmotilitat berucksichtigt sind. 
Die Konklusion »Sterilitat« ist nur im Falle von Aspermie ange- 
wandt. 

Das Krankengut umfasst insgesamt 124 Personen. 

Die Untersuchung des Spermas von 9 Kranken mit unbehan- 
deltem doppelseitigem Kryptorchismus zeigte in alien Fallen Asper- 
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mieund 'damit Sterilitat. Bei Untersuclmng des Spermas von 25 
doppelseitig kryftorcUden Mdnnern mit Orcliidopexie beliandelt 
wurden 14 Falle von Sterilitat, 4 von vermutlicli ))scliwerer«, 2 von 
»massiger<( nnd 3 von »leic]iter« Herabsetzung gefunden, Tvibrend 
nur in 2 Fallen keine Zeicben von Fertilitatsberabsetzung ge- 
funden wurden. Diese Resultate zeigen, dass die Fertibtat bei 
doppelseitigem operativ bebandeltem Kryptorcbismus wesent.- 
licb scblecbter ist als nacb den Angaben der Literatnr. Bine 
Untersucbung des Spermas von 36 Kranhen, die mit Orcliidopexie, 
wegen einseitigen Krypiorcliismus beliandelt waren, zeigte 3 Falle 
von Sterilitat, 4 von vermutbcb »scbwerer<(, 4 von »raassiger« and 
10 von »leicbter« Herabsetzung der Fertibtat, wabrend bei 15 
keine Zeicben von Fertilitatsberabsetzung vorkamen. Bei Unter- 
sucbung von Sperma von 35 Kranken mit unheliandeliem einsei- 
tigem Krypiorcliismus wurde ein Fall von Sterilitat, 7 von ver- 
mutbcb ))scbwerer«, 3 von )>massiger« und 11 von »leicbter« Herab- 
setzung der Fertibtat gefunden, wabrend bei 13 keine Zeicben 
von Fertibtatsberabsetzung gefunden wurden. Aus einem Ver- 
gleicb zwiscben den 2 aus eiuseitig kryptorcbiden Mannern be- 
stebenden Krankengiitern ergibt sicb, dass sowobl die einzelnen 
Gbeder der Spermauntersuobung als aucb die Fertilitatsbeur- 
teilungen nabezu identiscb sind. Zugleicb zeigt es sicb, dass die 
von diesen Krankengutern umfassten Patienten im Durcbscbmtt 
halb so viel Spermien als Manner in einem grossen amerikaniscben 
Normalmaterial erzeugen. Dieses Besultat und die Identitat der 
Untersucbungen von Sperma von bebandelten und unbebandelten 
einseitig Kryptorcbiden deuten — wie die Untersucbungen der 
operierten doppelseitig kryptorcbiden Patienten — darauf, dass 
Jceine wesentliclie Spermienprodulction in den ^-operieHen Hoden 
erfolgt. Auf Grund der vorgendmmenen Untersucbungen -werden 
gewisse Kicbtbnien fur die Bebandlung, die bei den verscbiedenen 
Formen von Kryptorcbismus zu empfeblen sind, gegeben. Ein- 
seitiger Kryptorcbismus erfordert' aus Biicksicbt "auf die Fer- 
tibtat keinerlei Bebandlung. Bei dbppelseitigem- Ktyptorcbismus 
empfieblt es sicb, einen eventuellep. Spontandes’census, bisweilen 
in Verbindung mit Hormonbebandlutig, abzuwarten.*^ Doppel- 
seitige Orcbidopexie soil nicbt unternomiaen vrerdeff, um Hicbt 
doppelseitige Hodenatropbie bervorzurufen. * 
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Bosumc. 

Le hut de ce travail est de reclxerclier, sur la base d'exameus 
du sperme, executes d’apres des metliodes inodernes, quel est 
le degre de fecondite dans les cas de cryptorcliidie traites opera- 
toiremeut et ceux qui n'ont pas ete traites. Sur la base des exa- 
mens du sperme, la diminution de fecondite que Ton suppose 
avoir constatee a ete classee en differeutes categories: <legere», 
<(moderee» et <(grave» diminution de la fecondite, en tenant compte 
dans les estimations taut de la frequence des anomalies des 
tetes des spermatozoides que de la quantite de sperme et de la 
motilite des spermatozoides. La conclusion «sterilitei> n’a etc 
appbqueee qu’aux cas d’aspermie. 

Le materiel d’ observation porte sur un total de 124 malades. 

L’examen du sperme de 9 malades souffrant de cryptorcliidie 
bilaterale non traiiec revela une aspermie dans tous les cas et, 
par consequent, un etat de sterilite. L’examen du sperme de 
25 cryptorchides bilateraux traites par orcltidopexic revela 14 cas 
de sterilite, 4 de diminution probablement «grave», 2 de diminu- 
tion <(mod4ree)> et 3 de diminution «lcgere», tandis que dans 2 cas 
seulement on ne trouva aucun symptome d’une diminution de 
la fdcondite. Ces resultats prouvent que, dans les cas de cryptor- 
cliidie bilaterale traites operatoirement, la fecondite est beau- 
coup moins bonne qu’elle ne devrait I’etre si Ton devait en croire 
la btterature. L’examen du sperme de 36 malades traites par 
orcliidopexie d la suite de cryptorcliidie unilaterale montra 3 cas 
de sterilite, 4 de diminution «grave», 4 de diminution «moderee» 
et 10 de diminution (degero) de la fecondite, tandis que chez 
15 malades, on ne trouva aucun signe d une diminution de la 
fecondite. A Lexamen du sperme de 35 malades atteints de 
cryptorcliidie unilaterale non traitee, on trouva un cas de sterilite, 
7 de diminution probablement «grave», 3 de diminution «mode- 
ree» et 11 de diminution «legere» de la fecondite, alors que cliez 
13 malades, il n'y avait aucun signe de diminution de la fecon- 
dite. Une comparaison entre ces deux series d'observations de 
cryptorebides unilateraux montre aussi bien dans les differentes 
phases de Lexamen du sperme que dans Tappreciation de la fe- 
condite que ceux-ci sont pour ainsi dire identiques. II apparait 
en outre que les malades dont il s’agit produisent en moyenne une 
quantite de sperme inferieure de 50 % a celle produite selon les 
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donn^es obtenues par robservation de nombreux bommes ame- 
.ricains normaux. Ce resultat et Tidentite des examens du sperme 
cbez les cryptorcbides unilateraux traites et non traites — de 
meme que les examens des cryptorcbides bilateranx operes — 
semblent indiquer qubl ne s’opere four ainsi dire fas de froduc- 
tion de Sferme dans les testicules oferes. Sur la base des examens 
effectues, il est donne quelques directives quant au traitement 
que Ton doit conseiller dans les differentes formes de cryptorcbidie. 
La cryptorcbidie unilaterale ne demande aucun traitement par 
rapport a la fecondite. Dans les cas de cryptorcbidie bilaterale, 
il convient d’attendre une descente spontanee eventuelle, parfois 
consecutivement a un traitement par hormones. Il ne faut pas 
pratiquer Torcbidopexie bilaterale, de crainte de provoquer une 
atiopbiiei bilaterale; dee testlevdes. 
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From the Surgical Clinic, Lund. 
(Chief: Professor J. P. Str()MBBCK, M. D.) 


Paraxautliiiie Treatment of Hypertliyroidism. 

By 

STIG BORGSTROM. 


The treatment of hyperthyroidism with thio-urea, thio-uracil 
and, later on, met h 3 ’’lthio -uracil has attracted great attention 
since the publication of the works by Astwood (1943) and Hims- 
WOBTH (1943). A summary of the literature in this field was pub- 
lished recently by Wijnbladh (1945). The results have been 
promising. Our experiences are as yet too few, however, to permit 
of any definitive conclusions as to whether and in which cases 
these substances are suited for preeoperative treatment — or 
perhaps to be used as the only treatment — in cases of overactiv- 
ity of the thyroid gland. 

In 1943 Carter and his collaborators, too, published their 
experiences of another substance with antithyroid effect, paraxan- 
thine (1: 7 dimethylxanthine). Their work, which was entitled 
“Paraxanthine as a Natural Antithyroid Substance’", attracted 
its due attention. 

In human urine Carter and collab. found a substance with anti- 
thyroid effect. They purified it and identified it as paraxanthine. In 
experiments on the frog’s heart paraxanthine was found to neutralize 
the effect of thyroxine. The effect was optimal at a certain concentra- 
tion. If this limit was exceeded the inhibitory effect decreased and 
ceased completely when the paraxanthine concentration had risen to 
double the optimum. If the thyroxine concentration is then raised 
instead, a “reversed” thyroxine effect was obtained until the thyroxine 
concentration had doubled. The relation between the paraxanthine 
and the thyroxine concentrations was now restored to the optimum 
of the neutralizing effect of paraxanthine. The experiment could be 
repeated by raising alternately the concentrations of paraxanthine and 
of thyroxine. Carter and collab. conclude from these experiments 
that the activity of the frog’s heart does not depend solely on the 
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amounts of thyroxine or paraxanthine, but on the relation between 
the concentrations of these two substances. — After having obtained 
the above-mentioned results, Cabter and collab. began to experiment 
with rats. By administering paraxanthine they were able to lower 
the basal metabolic rate (B. M. B..). The optimum dose of paraxanthine 
was found to be 20 — 25 /.tgm per day for a rat weighing 200 — 250 gm 
The B. M. E. then fell to about 70 — 75 % of its normal value. If the 
dose of paraxanthine was increased above this optimum, the B. M. B. 
began to rise and returned to normal with double the optimum dose. 
By overdosing the paraxanthine and at the same time administering 
thyroxine a fall of the B. M. E. was obtained. There is thus a good 
correspondence between the results of experiments on rats and those 
on the frog’s heart. From these experiments Carter and collab. con- 
cluded that paraxanthine behaves as an antithyroid substance in the 
body under normal conditions, and that the basal metabolic rate in 
rats is controlled by the relation between the amounts of paraxan- 
thine and of thyroxine. They do not suggest, however, that changes in 
the paraxanthine concentration are used by the body to control the 
basal metabolic rate. They were not able to observe any special capacity 
of the body to control the amount of paraxanthine in the way the 
thyroid secretion is controlled. 

In the available literature I have not been able to find any 
records of attempts to use the results gained by Carter and 
collab. in the clinical treatment of hyperthyroidism. On the re- 
commendation of Professor Stbombeck AB Ferrosan, Malmb, 
kindly put some paraxanthine to the disposal of the Surgical 
Clinic in Lund,^ where it has been used in the treatment of some 
cases of overactivity of the thyroid gland. The material is as yet 
very small, but is nevertheless published as a contribution to the 
discussion of the treatment of hyperthyroidism with substances 
with antithyroid effect. 

The material comprises in all 9 cases treated with paraxanthine. 


Case 1. Jouru. No. 734/45. 24-year-old unipara. Delivery in June 
1944. In August 1944 the patient began to be tired, grew thinner, 
suffered from palpitations of the heart and easily got out of breath. 
Admitted to the Medical Clinic at the end of Jan. 1945. Had lost 15 
kg during the preceding 6 months. State on admission; Nervous, thin, 
slight exophthalmus, no tremor. Weight 52.7 kg. Pulse rate 120. Blood 
pressure 135/80. B. M. R. -f 51. Transferred to the Surgical Clinic on 
Fehr. 5, 1945. Treated with recumbency and luminal (0.05 X 3) for 
3 days. Pulse rate between 90 and 110. Paraxanthine was then given 


in a dose of 3 x 2 + 4 drops (each drop contains O.is mg paraxan- 
thine). Next day the pulse rate was 86 and the B. M. E. 


1 I should like to thank AB Ferrosan,- Malm 6, by whose courtesy the Surgical 
Clinic was provided with the paraxanthine necessary to these experiments. 
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This treatment was continued, but the piilse rate rose slowly and the 

B. M. R. rose in 6 days to | gg The jraraxanthine dose rvas changed 

to 2 drops X 3. The pulse rate fell slowly and the B. M. R. was after a 

furthers daysj^ggo/- The patient had lost 2.3 kg. The paraxan- 

thine dose was changed once more to 3 drops x 3, after which the 
pulse rate rose to above 110. The patient’s condition became more 
affected, and we therefore went over to treating her with Lugol’s solu- 
tion. Under this treatment the B. M. R. fell to 14 in 10 days, and 
the patient was operated on after a further 2 days. Patho-anatomical 
diagnosis; Iodine-treated toxic goiter (fig. 1).^ The post-operative 
course was uneventful, and the patient was dismissed in a fortnight; 
B. M. R. on dismissal — 7 %, weight 54.7 kg. 

Case 2. Journ. No. 872/45. 43-year-old nullipara. Menstruations 
normal. The patient has felt tired and nervous during the preceding 
U/j years. Treated twice at the Medical Clinic. Di-iodine thyroxine 
and luminal have been given without any effect. Last admission to 
the Medical Clinic in Febr. 1945. State at that time: Rather thin, moist 
skin, no ophthalmic s 3 ’’mptoms, no certain enlargement of the thyroid 
gland, tremor in tongue and fingers. Pulse rate 130, blood pressure 
145/90, B. M. R. 37 %. One week later transferred to the Surgical 
Clinic, where, after a further 3 days in bed, the pulse rate was observed 

f j- ats 0/ 

to be 100. Weight at that time 55 kg., B. M. R. gg Paraxanthine 
1 drop X 3 was given. In 5 days the pulse rate and the B. M. R. 
fell to 80 andj^j^^” respectively. Weight unchanged: 55 kg. The 
paraxanthine dose was reduced to 1 drop x 2. After another 5 days 

f 4- 99 0/ 

the pulse rate had, however, risen to 100 and the B. M. R. to < ^ Ij 

and the patient had lost 1 kg. A further reduction of the paraxanthine 
dose to 1 drop x 1 during one week had no effect, wherefore the dose 
was again increased to 1 drop x 2. The pulse rate and the B. M. R. 
fell slowly while the patient put on weight. After 11 days with this 
treatment,- during the last 4 of which the patient had been allowed 
to walk about, the patient was free from subjective troubles. B. M. R. 

fhen pulse rate 70 — 80, weight 56. c kg. She was therefore 

dismissed but told to return for control at the Out-patients Dept. 
Since then the B. M. R. has been determined every 3rd week: the val- 
ues-'^have been normal. 2^/, months later the patient began to work 
at gardening. The paraxanthine dose was reduced to 1 drop per daj' 
An attempt to discontinue the administration completely was not 
successful, as the old troubles then set in again. At .present, half a 


/ The histological diagnosis has been made by Prof. C. G. Ahlstrom, lil. D., 
chief of the pathological institution at the university of Lund. For his help I 
beg to render my best thanks. ' '' ■ 
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year after dismissal, the patient is quite fit for work and feels allright 
on a dose of 1 drop of paraxanthine per day. The B. M. E. lies around 
+ 4 %. Fo tremor can be observed in tongue or fingers, and the pa- 
tient appears calm. Weight 58 kg. 


Case 3. Journ. No. 1121/45. 60-year-old eight-para with an ulcus 
ventriculi in the anamnesis. The patient has lost 12 kg during the pre- 
ceding 6 months, she has become nervous, got a tremor and palpita- 
tions and felt it difficult to breathe. During the last 2 months 2—3 
water-thin evacuations per day. After being treated at the Medical 
Clinic for about a week the patient was transferred to the Surgical 
Clinic on March 3, 1945. State on admission: Nervous, rather thiu, 
moist and warm skin, no opthalmic symptoms, fine-waving tremor in 
the fingers, thyroid gland possibly somewhat enlarged. Pulse rate 91, 
B. M. R. -4- 32 %, weight 57.5 kg. Paraxanthine in a dose of 1 drop 
X 1 has no effect. After 9 days the dose is increased to 2 drops x 1, 
and after another 6 days to 3 drops x 1, though still without any 
perceivable effect on the patient’s condition. Pulse rate and B. M. R. 
remain practically unchanged. The patient gains 1 kg, however. After 
a further 8 days the paraxanthine dose is reduced to 2 drops X 1. As 
no improvement can be observed during the following week, Lugol’s 
solution is administered instead, and the patient is operated on after 
a further 2 weeks. Uneventful post-operative course. The patient is 
sent home subjectively and objectively calm. 


Case 4. Journ. No. 1428/45. 41-year-oId uuipara with regular men- 
struations. During the preceding 3 years the patient has observed that 
her throat has grown thicker, she has felt nervous, suffered from pal- 
pitations, and transpired profusely. Her hair has become dry and falls 
out in great quantities. Good appetite. Does not think that she has lost 
any weight. Admitted to the Surgical Clinic on March 20, 1945. State 
on admission: Nervous exophthalmus, moist and warm skin, tremor 
in tongue and fingers, distinctly enlarged thyroid gland. Pulse rate 

{ I 24 0/ 

+ 31 %' 

Paraxanthine is administered in a dose of 1 drop x 2. The patient loses 
2.5 kg. in 5 days but becomes calmer. The paraxanthine dose is increas^ed 

to 1 drop X 3, and after a further 8 days the B. M. R. is 

the patient is putting on weight and the pulse has become quiet. A 
subtotal bilateral hemistrumectomy is performed under local anaesthe- 
sia. The goiter seems perhaps slightly more sanguineous than after 
treatment with Lugol’s solution. It is, however, not difficult to stanch 
the haemorrhage. The preparation shows microscopically a typical 
toxic goiter (fig. 2). During the post-operative course 4 drops of paraxan- 
thine are given on the day of operation, and 1 drop less each conse- 
cutive day. The dosage 1 drop per day is kept for 4 days, after which 
the paraxanthine treatment is discontinued. The patient is consprc- 
uously calm during the post-operative course; the pulse rate attains 
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a maximum of 96 on the day after operation at a temperature of 
38.5°. One week after the operation the B. M. R. is + 6 %, the pulse 
rate 70, and the patient is dismissed from hospital 2 days later, sub- 
jectively and objectively free from troubles. 

Case 5. Journ. No. 2031/45. 40-year-old bipara with regular menstrua- 
tions. Has felt increasingly nervous during the last month, lost weight, 
suffered from palpitations, and got out of breath easily. Admitted to 
the Surgical Clinic on May 4, 1945, State on admission: Nervous, 
excitable, moist skin, distinct tremor in tongue and fingers, slight 
exophthalmus, both lobes of the thyroid gland diffusely enlarged to 
about an egg’s size. Pulse rate 120, blood pressure 155/75, B. M. R. 
after one week in bed -f- 63 %. Cholesterol in the blood 130 nig %. 
Paraxanthine 1 drop x 3 is administered. After 13 days the pulse 

rate has fallen to 100, the B. M. R. is and the cholesterol 

content has increased to 167 mg %. The patient has lost l.c kg. The 
paraxanthine dose is increased to 2 drops X 3. The pulse rate rises 

again to 120. The B. M. R. lies at gg and during the next 8 

days the patient loses a further 1 .2 kg. The paraxanthine dose is changed 
again to 1 drop x 4. As no improvement can be observed after a 
further 6 days the paraxanthine treatment is discontinued, and Lugol’s 
solution is administered instead. Operation 3 weeks later. Uneventful 
post-operative course. The patient is dismissed from hospital on the 
9th day after operation, subjectively and objectively calm. 

Case 6. Journ. No. 2178/45. 70-year-old man, who has lost weight 
during the preceding 6 months, become nervous, and got a consider- 
able tremor in his hands. The thyroid gland is just palpable. Blood 
pressure 155/90 — 75. Pulse rate 110. B. M. R. after 14 days in hospital 
I j_ 50 0/ 

Paraxanthine is administered in a dose of 1 drop x 3. 

The patient is allowed to walk about on account of his age. After 8 

days the pulse rate has fallen to 80, the B. M. R. to and 

I ~ I 

the patient feels a considerable subjective improvement. The dosage 
IS increased to 1 drop x 4. As no further improvement is observed 
after another 9 days, Lugol’s solution is given at the same time in a 
dose of 5 drops x 3, which dose is increased to 10 drops x 3 after a 

further 10 days. The B. M. R. remains at |]|] however, and the . 

pulse rate lies around 80. The operation proceeds without any com- 
pUcations, however, (subtotal bilateral strumectomy under local 
anaesthesia — see figure 3) and both paraxanthine and Lugol’s solu- 
tion are administered during the post-operative course.- Of the' former 
drug I'drop x 4 is administered on the day of operation, and one drop 
less each consecutive day. The patient is dismissed on the 11th day 
after operation, subjectively free from troubles. 
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Case 7. Journ. No. 2244/45. 55-year-old tripara. The .patient has 
lost about 5 kg during the preceding year, become very nervous and 
shaky in the hands, transpired profusely, suffered from palpitations, 
and lost her breath easily. Extremely good appetite. Admitted to the 
Surgical Clinic on May 22, 1945. State on admission: Bather thin, 
nervous and restless, warm moist skin, marked tremor in tongue and 
fingers. No ophthalmic symptoms. Diffuse enlargement of the thyroid 


gland. Pulse rate 120, blood pressure 160/80. B. M. B. 


1 + 69 % 

1 + 70% ~ 

cholesterol content in the blood 148 mg%. Paraxanthine is administered 
in a dose of 1 drop x 3. On the 10th day the pulse rate falls to 80, and 

f _L 30 0/ 

the B. M. R. to < gg while the cholesterol value rises to 310 mg %. 

Subtotal bilateral strumectomy under local anaesthesia + nitrogen 
monoxide. The goiter is intimately adherent to its surroundings, and 
the haemorrhage more profuse than normally, although not difficult 
to stanch (see fig. 4). The post-operative course is complicated by 
pneumonia, which is treated with sulfonamidotherapy. No toxicity of 
goiter-type observed in the later course. Paraxanthine was administered 
in the following dosage; Day of operation and next day: 1 drop x 4; 
then 1 drop X 3 for 2 days, 1 drop x 2 for 5 days, after which the 
treatment was discontinued. 14 days after operation the patient u’as 
dismissed in good condition without any nervous symptoms. B. M. R. 
on dismissal + 7 %. 


Case 8. Journ. No. 2360/45. 59-year old nullipara. The patient has 
lost a good deal of weight during the preceding 6 months in spite of 
good appetite. She has become shaky in the hands, easily lost her 
breath and suffered from palpitations. Admitted to the Surgical Clinic 
on May 31, 1945. State on admission; Very thin (weight 49. i kg.), 
“Glanzauge” but no exophthalmus, warm skin, tremor in the fingers, 
diffusely enlarged thyroid gland. Pulse rate 90, blood pressure 165/70, 

B. M. R. 1^ ^ Ij, and cholesterol in the blood 143 mg %. Paraxan- 
thine is administered in a dose of 1 drop X 3, and, in 7 days, the pulse 
rate falls to 70, the B. M. R. to -f- 2G %, while the patient puts on 0.9 
kg. Subtotal bilateral strumectomy is performed under local anaes- 
thesia. The goiter seems to be more sanguineous and adherent to its 
surroundings than if it had been treated with Lugol’s solution. It is 
not difficult to stanch the haemorrhage, however (see fig. 5). Markedly 
quiet post-operative course. The pulse rate rises to a maximum of 82. 
Paraxanthine is administered in the following doses: Day of operation: 
1 drop X 4, the next four days 1 drop X 3, the next two days 1 drop 
X 2, and the last 3 days 1 drop x 1. The patient is disnussed^from 

hospital on the 12th day after operation with a B. M. R. of 

a pulse rate of 60 and a weight of 51.i kg. Subjectively and objectively 
free from troubles. 
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Case 9 . Journ. No. 3234/45. 3*2-ycar-ol(l nullipara. Tlic patient has 
felt iucreasiugly nervous and restless during the preceding G months. 
Suffers from palpitations and has lost a good deal of weight. Transpires 
profusely, and is shaky in the hands. Periodical diarrhoea. Admitted 
to the Surgical Clinic on August 7, 1945. State on admission: Nervous, 
restless, rather thin (weight 53.2 kg), tremor in tongue and fingers, 
slight e.xophthalmus, diffusely enlarged clastic thyroid gland. Blood 
pressure 145/90, pulse rate around 110. B. M. R. after 3 days in 

bed with O.os x 3 luminal per day -j 1 Cholesterol in the blood 

I 1 ’^-yo 

104 mg %. Paraxanthiue is administered in a dose of 1 drop X 3. In 
‘ (A- “/ 

5 days the pulse rate falls to about 100, the B. M. R. to 

and the cholesterol values rise to 175 mg %. The dosage is changed to 
1 drop X 2. After a further 5 days the pulse rate has fallen to 90, the 

/ j 0/ 

B. II. R. to (T n and the patient has gained O.s kg and become 

.(-r -u /o 

much calmer both subjectively and objectively. Operation 4 days 
later (subtotal bilateral strumectomy). The goiter is mote brittle and 
adherent to its surroundings than a goiter treated with Lugol’s solu- 
tion (sec fig. 6). It is not difficnlt to stanch the haemorrhage, however. 
Paraxanthiue in a dose of 1 drop x 4 is given on the day of operation, 
and one drop less each consecutive day. The pulse rate amounts to 
130 on the day of operation but falls rapidly, and is only 100 on the 
following day. The post-operative course is mentioned in the journal 
as uuusuall}' quiet. The patient is dismissed from hospital in the 6th 
day after operation, subjectively and objectively calm, and with a 

BUR ofl*^ 

Discussion. 


As shown by the earlier reported work by Carter and collab. 
paraxanthine e.xerts a neutralizing effect on thyroxine. This 
effect is optimal at a certain relation between the amounts of 
these two substances. If this relation is displaced in one or the 
other direction the neutralizing effect diminishes in order to 
disappear completely when the relation paraxanthine — thyroxine 
has become doubly optimal. We must therefore calculate with 
considerable difficulties in the individual case when trying to 
find the optimum dosage of paraxanthiue for the clinical treat- 
ment of overactivity of the thyroid gland. Such expectations 
were also realized to the full in our clinical experiments, as is 
evident from the case histories summarized above. The treatment 
with paraxanthine could be carried out in only 5 of the 9 cases. 
On the other hand the results in these "sucessful” 5 cases indicate 
that paraxanthine exerts an antithyroid effect in man, too, and 
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that the substance may advantageously be used as such in the 
clinical praxis, 

Proeo'perative and definitive paraxanthine treatment. The unit of 
the dosage has been one drop containing 0.49 mg paraxauthine. 
In 6 cases ( 2 , 5, 6 , 7, 8 and 9) the initial dose was 1 drop x 3 per 
day. This dosage was kept unchanged in 2 cases (7 and 8 ) until 
the patient was in operable condition. In two cases (5 and 6 ) the 
dosage was increased to 2 drops X 3 and 1 drop x I after 13 and 
8 days respectively in spite of an improvement having set in 
already at the first dosage. No further improvement was ob- 
tained by these larger doses. In case 5 a marked change for the 
worse set in, after which the dose was reduced to 1 drop x 4. 
As the patient’s condition still did not improve we changed over 
to treatment with Lugol’s solution which had a good effect. 
In case 6 a preeoperative treatment with Lugol’s solution was 
administered at the same time as the paraxanthine, and the pa- 
tient’s condition improved so that he could be operated on. After 
administration of the initial dose of 1 drop x 3 for 5 days in 
case 9 with a certain subjective and objective improvement the 
dosage was reduced to 1 drop X 2. "With this dosage the patient’s 
condition became operable in another 9 days. The remaining case 
(2), where the initial dose was 1 drop X 3, also showed some 
improvement after 5 days’ treatment with paraxanthine. The 
dosage was then reduced to 1 drop X 2, but a change, for the 
worse then set in. A further reduction to 1 drop X 1 gave no 


perceivable effect during one week. When returning to the dosage 
1 drop X 2 a good effect was obtained. With this dosage, which 
was reduced to 1 drop per day after 2^2 months, the patient be- 
came fit for work and quite free from troubles. This case thus 
shows that paraxanthine may be used as the only treatment in 
cases of hyperthyroidism. That we need not suspect that -it is 
a question only of a transient improvement, which coincides 
with but is independent of the paraxanthine treatment is shown 
with the greatest probability by the fact that this patient ha 
earlier been treated for 1/2 year with di-iodine-thyroxine without 
any effect, and by the patient’s getting back her earlier troubles 
if the treatment with paraxanthine is discontinued. 

In one case (1) the initial dose was 3 drops X 2 + 4 of paraxan 

thine. After a transient decrease of the B.'M. ^4 % 

rate rose again, which is why the dosage was reduced after 5 



Fig, 1. (50 X ). Goiter treated prffloperativcl 3 ' first witli paraxantliinc, then witli 
Lugol’s solution. The picture resembles a iodine-treated goiter. 



jg- 2. (150 X). Goiter treated pra>operatively with paraxantliinc only. Mor- 
phoJogical diagnosis: Toxic goiter. No morphologically observable effect of the 
prreoperative treatment can be definitely ascertained. 


Bougstrom: Paraxanthine Treatment of Hyperthyroidism. 





Fig. 3. (50 X ). Goiter treated prasoperatively with paraxanthine and Lngol’s 

solution simultaneously. The picture corresponds to that of a iodine treated to\io 

goiter. 



Fig. 4. (50 X ; 150 X ). Goiter treated praoperatively with paraxanthine onij . 
Morphological diagnosis; Toxic goiter. 









Fig. 5. (150 x). Goiter treated prajoperatively with paraxanthine only. Mor- 
phological diagnosis: Toxic goiter. 


Borgstrom: Paraxanthine Treatment of Hyperthyroidism. 
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days to 2 drops X 3. The patient’s condition improved, but when 
the dosage was increased anew to 3 drops X 3 a marked change 
for the worse set in, and we had to resort to treatment with 
Lugol’s solution. The patient’s condition became operable after 
12 days. 

In one case (3) the initial dose was only 1 drop X 1 per day. 
As no improvement had set in after 9 days, the dosage was 
increased to 2 drops X 1, and a further 6 days later to 3 drops 
per day. This dose was administered for 8 days, after which it 
was reduced again to 2 drops per day for a week. No effect on the 
patient’s condition could be observed either subjectively or ob- 
jectively. We therefore changed over to preeoperative treatment 
with Lugol’s solution, and the patient was operated on with good 
results after a further 2 weeks. 

These two cases (1 and 3) as well as case 5 show that a previous 
treatment with paraxanthine does not imperil the patient’s chances 
of profiting by a prse operative treatment with LugoTs solution. 

The experiences regarding prmoperative or definitive treatment 
of hyperthyroidism which we have had here, might perhaps, 
though limited, justify our drawing up the following principles 
for subsequent experiments: In average cases of hyperthyroidism 
the initial dose should be mg paraxanthine 3 times per day. 
This dose should be kept as long as there are any signs of improve- 
ment. If the dose has to be changed, it is better to try a smaller 
dose than a greater. A certain type of dosage, which has had 
no effect on one occasion, may give good results in a later stage. 

Post-operative treatment with paraxanthine. The increased toxici- 
ty displayed by patients suffering from overactivity of the thy- 
roid gland after subtotal strumectomy is i. a. considered to be 
due to an increased resorption of thyroxine from the wound sur- 
faces. The increase in pulse rate is a good indicator of the degree 
of toxicity. LugoTs solution is supposed to "make the follicles 
denser”, thus diminishing the outflow of the incretion into the 
blood stream. It seems rather improbable that LugoTs solution 
should be able to exert such a "densifying” effect on follicles in- 
3ared mechanically at the operation. Even in cases treated with 
LugoTs solution such a toxicity, more or less increased, is ob- 
served in the post-operative course. Paraxanthine, on the other 
hand, ought to inhibit the increased post-operative thyroxine 
outflow by its neutralizing effect, acting directly on the thy- 
roxine, and thus render the post-operative course calmer. 

10 461034. Ada cliir. Scandinav. Vol. XCIV. 
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Four cases (4, 7, 8 and 9) were put in an operable condition 
solely tbrougb the paraxanthine treatment. In three cases the 
dosage was 1 drop x 3 daily, and in one case 1 drop x 2 per day. 
immediately before the operation. On the day of operation the 
dose was increased to 4 drops to be reduced gradually afterwards 
with one drop at a time. In these 4 cases the post-operative course 
was remarkably quite. In one case there was pneumonia in the 
after-course. In the other three cases there was a maximal in- 
crease in pulse rate to 96, 82 and 130 respectively on the day after 
operation. As a comparison might be mentioned that among the 
•104 cases treated with Lugol’s solution and operated on during 
1943 — 1944 at the Surgical Clinic in Lund on account of hyper- 
thyroidism, 75 % showed a post-operative increase in pulse rate 
to above 96. The post-operative course in the cases treated with 
paraxanthine was strikingly quiet. 

We cannot expect any morphologically observable effect on 
the thyroid gland from the treatment with paraxanthine. This is 
also confirmed’ by the micro-photographs (fig. 2, 4, 5 and 6) which 
show sections of goiters in toxic activity. But even if paraxan- 
thine has been administered before or together with Lugol’s so- 
lution it does not inhibit the normal effect of Lugol’s solution 
on the goiter. This is illustrated by figures 1 and 3 respectively. 
■Both show large follicles, rich in colloids, and they correspond on 
the whole well with the ordinary appearance of iodine-^treated 
goiter. 

. Concluding remarks. The final question which has to be answered 
is whether the treatment with paraxanthine is in any respect 
superior to earlier methods of treating hyperthyroidism. While 
stressing the smallness of the present material, I want to point 
out, however, that paraxanthine as distinguished from the pre- 
parations of thio-urea and thio-uracil-type has not been found 
to give any complications in the form of nausea, erythema, con- 
junctivitis, elevated temperature, or leukopenia-agranulocytosis. 
In cases of hypersensitivity to iodine or where treatment with 
Lugol’s solution is out of the question for other reasons paraxan- 
thine ought to be tried. The post-operative course seems to be 
quiet after treatment with paraxanthine only, just as quiet as in 
cases where the treatment with Lugol’s solution has been optima . 
The results obtained from the administration of paraxanthine 
therefore seem very promising, and should be stimulating or 
continued experiments to obtain a wider experience. 
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Summary. 

Overactivity of the thyroid gland has been treated clinically 
with paraxahthine (1: 7 dimethylxanthine) in 9 cases. Paraxan- 
thine is a substance exerting an antithyroid effect in man, too, 
and may be used prse- and post-operatively, and as the definitive 
treatment. It is difficult to settle the optimal dosage. It was only 
in 5 cases possible to carry through the treatment with paraxan- 
thine only; in one of these cases no operation was required. Por 
subsequent experiments the author suggests an initial dose of 
1/5 mg X 3 per day in average cases of hyperthyroidism. This dose 
has better be reduced than increased in the continued course. 
With, due reservations for the smallness of the material, paraxan- 
thine does not seem to- have any secondary effects, and to give 
a quiet post-operative course if the dosage- has been optimal. 


Zusammenfassung. 

In 9 Pallen wurde die Hyperfunktion der Thyreoidea klinisch 
mit Paraxanthin (1: 7 Dimethylxanthin) behandelt. Es wirkt anti- 
thyreoidal, auch beim Menschen, und kann sowohl prae- als auch 
postoperativ sowie zur definitiven Behandlung verwendet werden. 
Es ist schwierig, die optimale Dosierung zu finden. IsTur in 5 Eal- 
len konnte die Paraxanthinbehandlung durchgefiihrt werden; bei 
einem dieser Falle ohne Operation. Eiir weitere Versuche wird bei 
mittelschweren hyperthyreotischen Zustanden eine Anfangsdosis 
von 1/2 mg 3 mal taglich vorgeschlagen. Diese Dosis soli im weite- 
ren Verlauf der Behandlung eher vermindert als gesteigert werden. 
Es hat den Anschein — unter gewisser Reservation in Anbetracht 
des geringen Materials — als wenn Paraxanthin keine Neben- 
wirkungen sowie einen ruhigen postoperativen Verlauf herbei- 
fiihre. 


Resume. 

L’hyperfonction du corps thyroi'de a 6te traitee cliniquement 
avec de la paraxanthine (1: 7 di-methyle-xanthine) dans 9 cas. 
Chez Fhomme aussi, cette matiere a un effect antithyroidien, et 
on pent I’employer preoperativement aussi bien que postopera- 
tivement ainsi comme traitement definitif. C’est bien difficile 
de trouver le dosage optimal. On n’a pu realiser le traitement avec 
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de la paraxantliine que dans 5 cas; dans Fun de ces cas meme 
sans operation. Voila ce qu’on propose comme dose initiale dans 
des etats hyperthyroidiens d’une gravite moyenne. II fanfc com- 
mencer avec une dose de 1/2 mg trois fois par jour. Pendant le 
traitement suivant il faut plutot diminuer qu’augmenter cette 
dose. Avec une forte reservation pour le peu d’ experience que 
Ton a, il semble que la paraxanthine ne donne pas des effets 
supplementaireSj et qu’elle donne, proprement dosee, un ties 
calme cours postoperatif. 
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Clinical Experiences with Dextran 
as a Plasma Substitute." 

By 

G. BOHMANSSON, H. ROSENKVIST, G. THORSEN 
and O. WILANDER. 


In 1943 Gronvall and Ingelmann submitted a report to the 
annual meeting of the Swedish Surgical Association on dextran, 
its structure and physicochemical properties. At the same time 
they also described a number of experiments with the introduction 
of dextran into the blood of animals. They claimed that the 
properties of dextran should make it a suitable substitute for 
plasma, and also stated that, in view of its chemical structure, 
dextran could probably be broken down to glucose by enzymatic 
processes and therefore could be expected not to have the draw- 
backs of other plasma substitutes, such as gelatin, acasia, pectin 
and polyvinyl alcohol. 

Blood, plasma and serum are well established agents in the treat- 
ment of traumatic shock, but they have certain disadvantages. 
They are difficult to procure in sufficient quantities and diffi- 
cult to store and transport. The mass production of dried serum 
requires desiceation of large quantities of serum at one time, 
which means that sera from different donors are combined. The 
nse of mixed serum has ehcited undesirable reactions, including 
chills and rises in temperature. The presence of a latent virus 
infection in one donor suffices to contaminate the whole mixture. 
Infectious hepatitis seems to constitute an especially dangerous 
factor in this connection. 


" Presented before the Swedish Association of Surgeons, Nov. 1944. 
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In view of the foregoing it is of the greatest importance that 
a substitute for plasma be developed. The criteria for a satis- 
factory" substitute are as follows: 

1) The product should be pure and atoxic. 

2) It should be stable and should present no problems of 
storage and transportation. 

3) It should have the same colloid osmotic pressure as plasma 
and the same water-binding power as the latter. 

4) It should have the same therapeutic effect on shock as 
blood and’ plasma. 

5) It should give rise to no reactions or morbid changes when 
introduced into the blood. 

6) It should cause no local reactions in the form of throm- 
bosis or tissue necrosis at the site of the injection. 

7) It should be either consumed or excreted by the organism 
and not be deposited as a foreign substance. 

Dextran is a polysaccharide built up of glucose molecules. 
The raw material may be secured as a special product in the 
manufacture of beet sugar through the action of Leuconostoc 
mesenteroides on saccharose. Eaw dextran has a molecular weight 
of several millions. When administered in transfusions it causes 
damage to parenchymatous organs and gives rise to foreign-body 
reactions and thrombosis, as demonstrated by GBONVAiiL and 

Ikgelmann. Before use it must be purified and hydrolyzed down to 

a molecular weight of about 100,000. The objective is a preparation 
in which most of the molecules are immediately above .the kid- 
ney-filtration threshold and which is devoid of molecules of the 
size that cause tissue damage. The product with which we have 
been working constitutes a mixture of molecules of different sizes, 
varying between 30,000 and 160,000. For clinical experiments 
we first used a six percent solution in three percent physiologic 
saline with a viscosity of 4.5 to 5.2. The sahne content was made 
so high in the hope of counteracting the increase in the sedi- 
mentation rate effected by the preparation. 

The composition of the preparation was gradually modified on 
the basis of experiences gleaned from the chnical tests made 
during the first year at Orebro. The molecular size was reduce 
and the viscosity decreased to between three and four, at the same 
time as the sahne content was lowered to 0.9 percent. 

WThen the theoretical aspects of the problem had been clarifie 
and the testing of the preparation in animals completed as a 
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result of Gronvall and Ingelmann’s investigations, the time 
was considered ripe to determine clinically whether dextran 
■was suitable for human beings. In the autumn of 194:3 Pro- 
fessor Tiselius of the Physicochemical Institute in Upsala and 
A. B. Pharmacia came to an agreement with the Central Hos- 
pital in Orebro to have the clinical testing of the preparation 
conducted at the last-mentioned institution. Since so many 
preparations, later found to be unsatisfactory, had already been 
launched, Bohmansson and Wilander made the pro-vdso that the 
testing was to be conducted under their direct supervision and 
as tieir responsibihty. They further stipulated that the testing 
at first be confined to Orebro and that not until later should other 
hospitals be included in the program. The importance of caution 
at the outset, -with careful selection of suitable cases, as well as 
detailed analysis of the patients* reactions, is ob'vious. Since the 
mass production of constant and analogous preparations was 
attended by considerable difficulties, it was decided that only 
small experimental lots would be manufactured and that each 
lot would first be tested in hopeless cases of cancer. This was done 
at Stigberget’s Hospital in Stockholm (Chief Medical Officer: 
Dr. Lindborg), at first by Gronvall and later by Thorsisn 
■when the latter, who had taken part in the work in Orebro, 
was transferred to the Serafimer Hospital in Stockholm in the 
autumn of 1944. The results of the first year’s experiments were 
so good that testing at other hospitals also was considered justi- 
fied. Professor G. Soderlund then agreed to have the experi- 
ments with dextran conducted by Thorsen at the Surgical Ser- 
vice of the Serafimer Hospital. 

At about the same time Professor A. Troell gave permission 
for experiments with dextran, especially in cases of burns, in 
his service at St. Goran’s Hospital in Stockholm. This work was 
carried out by Rosenkvist. 

There was close collaboration between A. B. Pharmacia, the 
Physicochemical Institute in Upsala, and those in charge of the 
clinical testing in Orebro throughout the period of experimenta- 
tion. 

■ The clinical testing was intended to provide answers to the 
following questions: 

1) Is dextran harmless, giving rise to no temporary or perma- 
nent disturbances in the organism? 

2) Does it fill the requirements of an anti-shock agent, i. e. 
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is its therapeutic effect in shock comparable with that of plasma 
and serum? ^ 

The disturbances caused by earlier plasma substitutes provided 
the clues for the analysis program in the present investigation. 
The main changes resulting from these substitutes were as folloivs: 

1) The plasma substitutes were stored in the liver, spleen, and 
kidneys, where they caused reaction of various kinds. 

2) They increased the agglutination tendency of the corpuscles, 
which in turn led to increased rouleau formation and sedimenta- 
tion rate. 

3) Some of the substitutes, notably polyvinyl alcohol, had an 
injurious effect on the blood; they led to a reduction in the hemo- 
globin content and the erythrocyte level, caused a shift to the 
left in the leukocyte picture, and brought about a decrease in 
the thrombocyte level with prolonged bleeding and coagulation 
times. 

The most serious drawback of the earlier substitutes was the 
inability of the organism to excrete them-. There is reason to 
believe that dextran is superior in this respect; it is composed of 
glucose, and the bonds between the glucose molecules can be 
broken within the organism, as shown by Gronvall and Ingel- 
MANN. The aim of the investigation was therefore to determine 
by laboratory analysis the hemoglobin content, the hematocrit 
readings, the red and white blood counts, the differential count, 
the sedimentation rate, the nonprotein nitrogen, the carbon 
dioxide level, and the serum protein; the daily output of urine, 
the specific gravity of the urine, the reactions to the Heller and 
Almen tests, the urobilinogen and sediment, the urea clearance 
and the hippuric acid synthesis following the administration of 
sodium benzoate (according to Quick). 

The tests were instituted at the beginning of 1944; since then 
22 different preparations in altogether about 1,000 bottles have 
been tested. Each preparation consisted of about twenty bottles 
of each lot of raw dextran. 

At first the tests were made with a preparation with a viscosity 
of 4.5 to 5.2. Apart from a rise in the sedimentation rate, this 
preparation generally had no clinically appreciable ill effects. 
In one case, however, the patient became confused. This may 
have been the result of a too rapid infusion of the relative y 
viscous solution, which hindered mixture with the blood and 
rise to some temporary blocking of the capillaries. It was there 
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fore decided to change over to a preparation of lower viscosity, 
or, in other words, to carry cleavage of the dextran molecules 
further. A number of infusions were then given with no appreciable 
ill effects. The testing had to be abandoned during late summer 
and autumn of 1944: due to the difficulties of securing pure dex- 
tran. Impurities of various kinds gave rise to allergic and pyro- 
genous signs. Satisfactory preparations have been available since 
March 1945. Although no clinically apjjreciable ill effects in the 
form of fever, urticaria, etc., have been observed since then, it 
has nevertheless been found necessary to discard a number of 
preparations in the prehminary tests due to mild urticaria and 
fever or lumbar pain. 

Each preparation is submitted to preliminary clinical tests 
before it is released for general clinical Use. This is done at Stig- 
berget’s Hospital in Stockholm. 

The tendency to increase the sedimentation rate is also present 
in preparations of lower molecular weight, and levels of 30 to 
70 mm. in one hour are reached following the administration of 
400 to 800 ml. of dextran. 

With regard to the possible effect of dextran on parenchy- 
matous organs, our attention has been focused primarily on the 
liver and kidneys. The renal function has been kept under observa- 
tion by keeping track of the urinary output, the specific gravity 
of the urine, the excretion of common salt, the sediment and 
nonprotein nitrogen, as well as the urea clearance. A slight rise 
in the nonprotein nitrogen levels has been observed in a few cases. 
This was mainly seen in cases in which dextran was given during 
an operation, and it is therefore impossible to say whether the 
rises were caused by the preparation or corresponded to the 
nonprotein nitrogen increases not unusual following major opera- 
tions even when no transfusion has been given. The level returned 
to normal in a few days in these cases. In addition, these same 
patients showed no rise in nonpxotein nitrogen following the 
administration of dextran not in conjunction with an operation. 

No change in the function of the liver has been revealed by 
hippuric acid tests, phosphatase tests, and bilirubin and uro- 
bilinogen determinations. 

In no case did dextran cause any change in the blood chemistry 
with regard to hemoglobin, erythrocyte, leulcocyte, or throm- 
bocyte levels, except of course for the effects of dilution. The 
bleeding and coagulation times were not affected. 
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The purpose of the therapeutic testing was to clarify the effect 
of the preparation on shock in man and as a prophylactic for 
postoperative shock. Comparisons were made with otherwise 
analogous cases which were treated with dextran and physiologic 
saline. Both series were submitted to the same examinations. 

In addition to the laboratory tests, records were kept of the 
blood pressure, the pulse, the temperature, oscillometric readings, 
the general condition, and the subjective sensations. 

The size of the doses, the number of transfusions, and the 
intervals between transfusions varied from case to case. Large 
or repeated infusions did not give rise to undesirable reactions or 
to increased sensitization. 

The largest doses given in a short period were 1,600 ml. in six 
and a half hours and 3,200 ml. in four days; the largest total 
quantity given was 4,000 ml. 

The clinical material included the following types of cases: 
gastric ulcer or cancer with or without hemorrhage, cholecystec- 
tomy with or without choledochotomy, shock from various causes, 
thoracoplasty, ileus of different origins, cancer of the colon or 
rectum, prostatectomy, excision of the urinary bladder, diffuse 
purulent peritonitis, burns etc. 

Local effect: 

The transfusions were given intravenously or intrasternally 
with a medium-gauge needle with an infusion time of ten to 
twenty minutes per 400 ml. Local thrombophlebitis was not 
observed in any case. Paravenous leakage gave rise to mild local 
tenderness, but no other local reaction. Intrasternal infusion 
led to no local reactions. Microscopic examination of the sternum 
in two cases showed nothing pathologic on one occasion and slight 
shrinkage of the medullary cells, perhaps due to the hypertonia 
of the preparation used, on another. 

Blood -pressure: 

Dextran does not in itself lead to any rise in blood pressure. 
It acts by increasing the quantity of circulating fluid in cases o 
damaged vessels or disturbances in the peripheral circulation. 
Of 35 newly operated patients, 30 showed a rise in blood pressure, 
and the remaining did not; one of the five had a systolic pressure 
of 100, the others had normal values. Of 25 control patients given 
physiologic saline, 11 showed a rise in blood pressure, 8 showe 
no change, and 6 showed a decrease for the first few hours a ter 
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the infusion. The following cuives illustrate the effect of dextran 
on the blood pressure. (Note the marked increase in a hypertonic 
case.) Figures 1 and 2. 
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In ail the cases of shock there was a good rise in blood pressure 
of satisfactory duration, ^ 

The two cases of shock described in the followina are ilks- 
trative: 


Case Stories. 

No. 1, A man of 32 years had the following injuries; right-sided 
rupture of the adrenal gland, multiple ruptures of the liver, rupture 
of the spleen, thoracic fractures, laceration of the right lung. On ad- 
mission the patient s complexion was ashen, be was cold and sweatis<r 
profusely, and no pulse was perceptible. After 400 ml of dextran the 
systolic pressure was 105, and after a farther 400 ml. it was 125. The 
sweating diminished, and the temperature of the skin rose five degrees. 
A few hours later shock developed again, and a further transfusioa 
had a good effect. The patient went into shock for the third time eight 
hours later in connection with the appearance of subcutaneous emphy- 
sema accompanied by a transitory rise in the blood pressure to 165, 
cutaneous chill, and sweating. These symptoms receded rapidly with 
400 ml. of dextran. The patient succumbed twelve hours later from 
pulmonary hemorrhage, {Figure 3.) 
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No. 2. A 65-year-old man with' ulcer of ten-year duration also ex- 
hibited cardiosclerosis and hypertonia. He had undergone protracted 
cures for the ulcer condition. He was admitted on November 4, 1945, 
in severe shock, having fainted after a bad hemorrhage. Blood count: 
hemoglobin, 30 percent; erythrocytes, 1,200,000. The nonprotein ni- 
trogen was 59, the sedimentation rate 8 mm. in one hour. A transfusion 
of 800 ml. of blood was given. There was another hemorrhage the next 
morning, and the patient was unconscious and did not react. The 
hemoglobin was 20 percent. 800 ml. of dextran was given intravenously, 
and the shock was relieved immediately. Gastric resection according 
to Billroth’s first method was done for penetrating gastric ulcer 
with arterial arrosion. After the operation the patient was treated for 
anemia and hypoproteinemia with blood and plasma. He was discharged 
in good condition after four wmeks. In this case the effect of dextran 
on the shock ivas rapid and complete. 

The average pulse rate is lower following dextran than physio- 
logic saline. 

The temperature has shown no reactions with approved prepa- 
rations that were not attributable to postoperative conditions. 
One patient who had first received dextran later had a chill follow- 
ing an intravenous saline infusion. In most cases viscose tubing 
was used for infusion in order to avoid reactions due to the poor 
quality rubber tubing of the war years. 

The temperature of the skin rose appreciably in some cases 
but not at all in others. 

Oscillometry showed increased "values in four out of six cases 
examined. 

The serum protein has not yet been investigated sufficiently 
thoroughly in this connection to permit of any conclusions. Stu- 
dies on this point are in progress. 

Investigations on the variations in colloid osmotic pressure and 
on changes in the volume of blood in connection with the ad- 
ministration of dextran are also under way. 

The effect of dextran on the hemoconcentration should be 
evaluated against the background of the blood picture in eight 
healthy control cases. 

Immediately after the infusion of 400 ml. of dextran the hemo- 
globin and erythrocyte levels and the hematocrit readings drop 
about ten percent as a direct consequence of dilution. About one 
hour later the drop is followed by a rise, which reaches or exceeds 
the original levels. Within the next eight hours there is a second’, 
drop to the levels first caused by the dilution. Whether the hemo-' 
concentration is found to have decreased will therefore depend on 
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decrease in the dextran concentration in plasma. Thereafter the 
concentration decreases slowly for four to five days. Figure 7. 

The first rapid fall results from the molecular dispersion of the 
substance. The smallest particles leave the blood during this 
period through the kidneys. The mean molecular weight is higher 
in the dextran present in plasma after 24 hours than in the in- 
fused dextran, and the mean in the latter is in turn higher than in 
the dextran found in the urine, from which can be recovered 
roughly one-fourth of the quantity of dextran infused. As a rule 
more than half of this amount, or about one-eighth of the total, 
reaches the urine within four hours. Only small quantities of dex- 
tran can be found in the urine by the time 24 hours have elapse . 
In operated patients the excretion of dextran often continues into 

the second day. ^ n • 

Traces of albumin in the urine occur just as often following puy 
siologic saline as dextran. Microscopic hematuria for three ay 
was noted in one case following rectal amputation and in on 

case following gastric resection. _ _ , 

Subjective sensations in connection with infusion are 
absent or correspond with those observed in relation o 

intravenous infusions. , 

In one case there was a profuse hemorrhage throng 
coplastic cavity in connection with the infusion o ^ . 

preparation approved for therapeutic use. The cfloiou 

days later. The complication can be attributed to the ran 
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but not to the substance infused, wbicb apparently played no part 
in the fatal outcome. 

Otherwise no complications developed in tbe operated series. 

One healthy control showed highly transitory urticaria and 
itching of the hands. Another had a chill, a rise in temperature 
to 38.7 C, muscular pains, and headache 15 hours after the trans- 
fusion. The symptoms all disappeared in less than 24 hours. On 
a later occasion the same person complained of mild lumbar pain 
for 15 minutes after 50 ml. of the same preparation. In not one of 
about 50 allergic experimental persons could any allergic reaction 
to dextran be noted. 

Similar but considerably more severe pain occurred in connec- 
tion with the prehminary testing of non-approved preparations. 
The pain was of the same type as that which occurs in blood 
transfusions due to blood group differences. It occurred during 
or immediately after the transfusion and was relieved within 
one hour. Apart from mild urticaria in one case, no other reac- 
tions were observed. There were no signs of hemolysis, and no 
findings of interest were made in the sediment. 

In burns dextran seems to be a valuable therapeutic agent, 
which can relieve hemoconcentration without at the same time 
decreasing the colloid osmotic pressure. The experiments con- 
ducted at St, Goran’s Hospital and at the Central Hospital, 
Orebro, have not, however, been with dextran alone but always 
combined with plasma. It would probably be premature, there- 
fore, to draw any conclusions as to the value of dextran in this 
type of case. Nevertheless the experiments seem encouraging. 


Case Stories. 

No. 3. A Y3-year-old man had burns of 23 percent of the body 
surface, most of them third degree. Six transfusions of plasma and 
1,000 ml. of saline were apparently of little use; the blood pressure 
showed a catastrophic decrease and the hemoglobin was more than 
120 (normal, 80). There was a protracted chill after the sixth plasma 
transfusion, and the condition was very grave. The patient was then 
given 800 ml. of dextran, which had a surprisingly good effect and 
resulted in a considerable rise in blood pressure (from 75 to 110). Four 
hours later the patient took another turn for the worse, the blood pres- 
sure was down to about 60, the pulse was about 120, and a tremendous 
degree of edema had developed. After a further 800 ml. of dextran 
together with 1,000 ml. of saline, the blood pressure rose to 100, and the 
pulse became stronger with a frequency of 80. The fluid administration 

11 iSlOSi. Acta cliir. Scandinav. Vol. XCIV. 
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was Stopped 40 hours after the accident, since the edema had bemin 
to be absorbed and the shock had been relieved. In tb's case the dex- 
tran seemed to have a better effect than plasma. 

Dextran constituted the main therapy in one case, as follows: 


JVo. 4. A 31-ypr-old man had burns involving 60 percent of the 
body surface. This case was judged a very poor risk from the outset. 
The patient was a disabled hobo. He was admitted at the same time 
as a friend, who had burns involving 50 percent of the body surface. 
The treatment of the former case was based on dextran, that of the 
latter on plasma. The dextran case received 4,000 ml. of dextran, 
800 ml. of blood. A total of 9,200 ml. of fluid was given in 36 hours. 
The other case was given 4,000 ml. of plasma and in addition to what he 
was given to drink, he received altogether 9,800 ml. of fluid in 36 hours. 

The dextran case was in better condition than the other one during 
the shock period. The blood pressure was 95 at its lowest, compared 
with 90 in the plasma case, and the hemoglobin was 120 at its highest, 
compared with 136 in the plasma case. Of even greater interest is the 
fact that the serum protein was the same — 5.o and 5.i %, respectively 
— in both cases after shock was relieved. Nevertheless, the general 
condition of the dextran patient remained poor the whole time; he was 
swollen to grotesque proportions, was confused, and showed motor 
unrest. He died on the fifth day, when the parallel case was subjec- 
tively in good condition despite high fever. Two weeks later, however, 
the condition of the plasma patient deteriorated, and death occurred 
on the seventeenth day, autopsy revealing bilateral pneumonia. 

Since then dextran combined with plasma has been used in several 
cases of burns with different degrees of involvement of the body sur- 
face, as follows: one case 'with 25 percent involvement, in which 
1,600 ml. of plasma and 1,600 ml. of dextran were given; one case of 
32 percent involvement, in which 1,200 ml. of plasma and 1,600 ml. 
of dextran were given and in which there w-as a considerable rise m 
blood pressure during the dextran period; one case of 38 percent invoh e- 
ment, in which 2,300 ml. of dextran, 700 ml. of plasma and 700 ml. o 
blood were given; and finally one case of 58 percent involvement in 
which 1,900 ml. of dextran, 2,000 ml. of plasma, and 2,000 ml. of saline 
solution contributed to a successful outcome. 

In addition dextran ivas used as the first measure in a case or major 
burns in a one-year-old child. The injection was intraossal in this case. 

It is still too soon to say whether dextran is the equivalent 
of plasma, and it is not certain whether in cases of severe burns 
dextran should he combined with plasma or regarded as a su 
stitnte for plasma. At all events, the results achieved hitherto 
are encouraging. 
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Summary. 

Plasma substitutes are needed, especially in wartime. But even 
in peacetime it is becoming increasingly difficult to secure and 
store sufficient stocks of plasma or serum for therapeutic pur- 
poses. Shock treatment and shock prophylaxis require these 
substances in steadily increasing quantities. 

Experiences in England and the United States, as well as in 
Sweden, have revealed that dried plasma produced from the 
mixed blood of several donors is by no means innocuous. Trans- 
fusions often lead to chills and fever; the presence of a latent 
virus infection in one of the donors contaminates the whole 
mixture. Infectious hepatitis, above all other diseases, appears 
to be a factor to be reckoned with in this connection. 

The clinical testing of dextran up to the present would seem to 
justify the following conclusions: 

1) Dextran can be produced in a sterile condition, free from 
virus. It does not alter when stored and need not be stored with 
special precautions. 

2) Dextran is a colloid solution vdth approximately the same 
water-binding capacity as a physiologic protein solution. 

3) The infusion of dextran leads to a rise in the sedimentation 
rate, which reaches its maximum at the completion of the infusion 
and fades away during the next few days. Great variations are 
observed from case to case. 

4) Twenty-five percent of the dextran infused is excreted by 
the kidneys during the few hours immediately following the 
infusion. The blood shows dextran for at the most three or four 
days. 

5) The dextran preparations tested recently do not appear 
to have any side effects worthy of mention. 

6) Dextran is a good therapeutic agent in shock of various 
origins and is also of great value as a shock prophylactic. 

7) Dextran cannot be used as a substitute for blood, plasma or 
serum in chronic hypoproteinemia or anemia. 

8) The chemical structure of dextran makes it probable that 
it can be broken down in the organism by enzymatic processes, 
although this has not yet been definitely proved. 

9) Difficulty has been experienced in producing a dextran 
preparation of constant composition. The sedimentation con- 
stant is satisfactory in the present preparations. 
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10) The possibility of hepatic and renal complications cannot 
be eliminated until several years have passed. No complications 
endangering life or of major severity have so far been observed 
with the dextran now used. 

11) In shock the dose of dextran recommended is 800 to 1,600 
ml., repeated as required. As a prophylaxis for shock, this dose may 
be diluted with equal parts of saline solution. 

12) Infusion is done slowly (about 15 minutes for 400 ml.) and 
is given intravenously or intraossally. Paravenous leakage has 
not been found to constitute a serious difficulty. Local throm- 
bosis has not been observed. Lumbar pain during the transfusion 
calls for immediate cessation of the process. 

13) Individual sensitivity has been observed in occasional 
cases. It has not yet been discovered whether this is due to im- 
purity of the preparation or is of allergic origin. The production 
of preparations free from contamination is still a difficult process. 

14) Purther experience is essential. A detailed study of a large 
series of cases is in the hands of Thors^n and will be published 
at a later date. 


Ziisammenfassimgr. 

Es liegt Bedarf an einem Plasmaersatz vor, besonders in Kriegs- 
zeiten. Auch in Friedenszeiten wirdesimmer schwerer, geniigende 
Mengen Plasma oder Serum fiir therapeutischen Gebrauch zu 
beschaffen und vorratig zu halten. Schockbehandlung und 
Schockprophylaxe erfordern in immer grosserem Ausmasse 
diese Mittel. 

In England und den Vereinigten Staaten sowie auch Her in 
Schweden gemachte Erfahrungen zeigen, dass Trockenplasma, 
dutch Mischung von verschiedenen Spendern hergestellt, durchaus 
nicht ungefahrlich ist. Die Transfusion gibt oft Eeaktionen. 
Schiittelfrost und Fieber. Vorhandensein einer latenten Virus- 
inf ektion bei einem einzigen der Spender verunreinigt die ganze 
Mischung. Vor anderen Erkrankungen scheint dies beziiglich 
die infektiose Hepatitis einen Gefahrenfaktor von Bedeutung 
darzustellen. 

Die klinische Priifung von Dextran diirfte z. Z. folgende Schliisse 
erlauben; 

1. Dextran lasst sich steril, virusfrei herstellen. Es unterhCo 
bei der Verwahrung keinen Veranderungen und braucht nic t 
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unter Beachtung besonderer Vorsicbtsmassregeln aufgeboben zu 
werden. 

2. Dextran ist eine kolloidale Losung mit ungefabr der gleicben 
wasserbindenden Fabigkeit wie eine pbysiologiscbe Eiweisslosung. 

3. Dextraninfusion steigert die Blutsenknngsgescbwindigkeit. 
Maximale Wirkung wird am Ende der Einspritzung erreicbt; 
in den folgenden Tagen klingt sie ab. In den verscbiedenen Fallen 
werden grosse Scbwankungen beobacktet. 

4. 25 % des Dextrans werden in den ersten Stunden durcb die 
Nieren ausgescbieden. Im Blute lasst.sicli Dextran 3 — 4 Tage lang 
nachweisen, spater nicbt mebr. 

5. Dextran scbeint in den Praparaten, die wir in letzter Zeit 
versucht kaben, keine ernsteren Kompkkationen oder Gefakren 
mitsickzubringen . 

6. Dextran ist ein gutes tkerapeutisckes Mittel bei Sckock 
versckiedener Art. Auck als Sckockpropkylaktikum ist es von 
grossem Wert. 

7. Dextran lasst sick bei ckroniscker Hypoproteinamie oder 
Anamie nicht als Ersatzmittel fiir Blut, Plasma oder Serum ver- 
wenden. 

8. Die ckemiscke Struktur des Dextrans mackt es wakrsckein- 
lick (jedock nock nickt sicker bewiesen), dass es durck enzyma- 
tiscke Vorgange im Korper abgebaut werden kann. 

9. Die Herstellung eines Praparates von konstanter Zusam- 
mensetzung ist auf Sckwierigkeiten gestossen. In den jetzigen 
Praparaten ist die Sedimentationskonstante befriedigend. 

10. Die Gefakr fiir Kompkkationen seitens der Leber und der 
Nieren lasst sick nickt aussckliessen, eke mekrjakrige Erfakrung 
vorliegt. Bei der jetzt verwendeten Zusammensetzung des Prapa- 
rates ist bisker keine lebensbedroklicke oder sonstwie ernstere 
Komplikation beobacktet worden. 

11. Als Sckocktkerapeutikum wird empfoklen, 400 — 800 ccm. 
zu geben, je nack Bedarf wiederkolt, bei Sckockprophylaxe.evtl. 
naek Verdiinnung mit der gleicken Menge physiologiscker Salz- 
losung. 

12. Die Infusion ist langsam vorzunekmen (etwa 15 Min. fiir 
400 ccm.), intravenos oder intraossal. Ernste Nackteile einer 
paravenosen Leckage sind nickt beobacktet. Lokale Tkrombosen 
sind nickt beobacktet worden. Bei Lendensckmerzen wakrend 
der Transfusion wird diese sofort abgebrocken. 

• 13. Individuelle Uberempfindlickkeit ist in vereinzelten Fallen 
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beobaclitet wordea. Ob dies durcb eine Verunxeiixigung bedingt 
Oder ob die Ursacbe allergiscber Natur ist, ist nocb nicbt klar- 
gelegt. Es besteben nacb wie vor )Schwierigkeiten, von Verun- 
reinigungen freie Praparate zu erzielen. 

14. Weitere Erfabningen, sind notwendig. Die eingeliende 
Bearbeitnug eines grosseren Materials ist Thoesen anvertraut 
wordea uad soil spater veroffentlicbt werdea. 


B6sum4. 

II existe, surtout ea temps de guerre, le besoin d’ua surrogat 
du plasma saaguia. Mais, meme en temps de paix, il devient de 
plus ea plus difficile de troaver et de coaserver des quantites 
suffisaates de plasma et de serum. Le traitemeat et la propby- 
laxie du cboc reclameat ces moyeas tberapeutiques ea quantites 
croissaates. 

Les experiences faites en Angleterre et aux Etats-IJnis aussi 
biea qu’en Suede, ddmontrent que le plasma dessecbe, melange 
effectud avec les plasmas de plusieurs donneurs, n’est pas com- 
pletement iaoffensif. La transfusion provoque souvent des reac- 
tions: frissons et fievre; Texistence d’une infection latente par virus, 
cbez Tun seulement des donneurs, souille tout le melange. C’est 
surtout rbepatite infectieuse qui semble etre ici un element 
dangereux non negligeable. 

L’experience clinique avec le dextran permet les conclusions 
suivantes: 

1. Le dextran pent etre sterilise et debarasse de virus. II pent 
etre mis en stock sans soias speciaux et le temps ae lui fait perdre 
aucune de ses proprietes premieres. 

2. Le dextran est une solution colloidale ayant sur Fean le 
meme pouvoir colloidal qu’une solution physiologique d albu- 
mine. 

3. Lbnfusion de dextran eleve la vitesse de sedimentation. 
L^effet maximum s’observe a la fin de Tinfusion et diminue les 
jours suivants. On constate de grandes variations suivant les cas. 

4. Le 25 % du dextran s'elimine par les reins pendant les pre- 
mieres beures. Dans le sang, on revele la presence de dextran 
durant 5 — 6 jours mais pas au-dela. 

5. Si Ton en juge par les preparations utilisees en dernier, le 
dextran ne parait comporter ni complications ni risques serieux. 
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6. Le dextran est iin bon moyen tberapeutiq^ue dans le clioc 
de causes diverses; ii a egalement une grande valeur propliylae- 
tique. 

7. Le dextran ne sauiait se substitner an sang, ni an plasma 
on an serum dans Tbypoproteinemie on Tanemie. 

8. La formnle chimique du dextran permet de presumer — 
ruais la preuve definitive manque encore — qnbl est decom- 
posable dans Torganisme par des processus enzymatiques. 

9. La preparation d’un compose constant a rencontre des 
difficultes. Dans les preparations actuelles, la constante de sedi- 
mentation est satisfaisante. 

10. On ne saurait exclure les complications dn cote dn foie 
on du rein avant de posseder le resultat d^experiences de plusieurs 
annees. On n"a pas observe jusqu’ici de complications mortelles 
ou graves avec la preparation utilises actuellement. 

11. Comme tberapeutique du cboc, on recommande rad- 
ministration de 400 a 800 cm^ de dextran, repetee suivant le be- 
soin et comme propKylactique, apres dilution eventuelle avec 
quantite egale de solution pliysiologique. 

12. L’infusion — intraveineuse ou intra-osseuse — doit se 
faire lentement (15 min. pour 400 cm®). On n^a observe ni incon- 
v^nients serieux aux extravasats paraveineux ni thrombose locale. 
En cas de douleurs lombaires, interrompre imm4diatement la 
transfusion. 

13. On a observe des idiosyncrasies sporadiques. La cause 
exacte: souillure ou phenomene allergique, n^est pas encore deter- 
minee. II est encore difficile d’obtenir une preparation complete- 
ment exempts de corps strangers. 

14. Des experiences ulterieures sont necessaires. L’elaboration 
d'un materiel copieux est confie au Dr. Thorsen et sera publie 
plus tard. 
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From the Orthopaedic Clinic of Karolinska Institutet. 
(Chief: Professor Sten Fbibebg.) 


A J«Iew Method of Arthrodesis in Arthritis 
Deformans Coxae, 

By 

ANDERS KA.RLEN. 


A cliaracteristic of the symptomatology in arthritis deformans 
coxae is the contracture position usually in flexion-adduction- 
outward rotation. When performing an arthrodesis this faulty 
position, if marked, should be corrected with a view to ensuring 
the best functional result possible. Owing to the pronounced 
shrivelling of the soft parts surrounding the joint, and often also 
on account of purely mechanical obstacles caused by deformation 
of the joint ends, this can be done before the operation only in 
exceptional cases. Operatively, there are two ways available to 
master the situation: either an intra-articular arthrodesis, or a 
juxta-articular arthrodesis combined with a subtrochanteric 
osteotomy. An intra-articular arthrodesis is, in many cases, too 
severe an intervention. On the other hand, the juxta-articular 
arthrodesis gives, as appears from previous examinations, bad 
results in arthritis deformans coxae. None of these methods being 
thus practicable iu certain cases, some other expedient must be 
found. Then the thought arose of combining a subtrochanteric 
osteotomy with a transarticnlar arthrodesis by pegging. The latter 
implies a much slighter intervention than an intra-articular arth- 
rodesis, giving at the same time a much better result than the 
juxta-articular arthrodesis. However, to perform the pegging 
arthrodesis in the ordinary way by driving the peg in well below 
the subtrochanteric region, was not practicable. Under these 
circumstances the osteotomy would have to take place well 
down the femoral shaft, with worse healing conditions as a con- 




1 

i 

. ^ 

Fig. I. A woman of oS, Pionounccil artliiitis ilefoimnns comu' with ndvniiccd 
reduction of tlio iirlieuiar cartilage. 


KakIj1';n: Arthrodesis in Arthritis Defonnnns Co\nc. 



S. 2 . The same case 6 months after the operation consisting of 
teotomy combined with intramedallary pegging arthrodesis. Comp e e co 
tion of the osteotomy and bony anchylosis of the nip joins. 
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sequence. It was instead proposed to perform, a subtroclianteric 
osteotomy and then to accomplish the pegging arthrodesis intra- 
medullarily from the osteotomy surface. 

In four cases the method has been employed at the Ortho- 
paedic Chnic. In all of them there has been an advanced reduction 
of the articular cartilage. One of the cases is finally treated. Higs. 
1 and 2 show the case before and after the operation. 

The operative method is, in few words, as follows. 

A pure lateral incision with subperiosteal exposure of the sub- 
trochanteric region. Thereupon, according to the faulty position, 
either merely a transverse rotation osteotomy is performed for 
correction of the outward rotation, or a wedgeshaped osteotomy 
for correction of the flexion-adduction position. The two frag- 
ments are thereafter drawn apart, and through the medullary 
cavity of the proximal fragment the transarticular pegging arthro- 
desis is then performed in the usual way after introduction of a 
conductor with the aid of a Sven Johansson drill and roentgeno- 
logic control of the position of the conductor. The peg is driven 
in so far that the distal fragment can be moved without difficulty 
over the peg-head to good contact with the proximal one. Osteo- 
synthesis as usual with steel wire through holes bored out in the 
fragments. It is recommendable to pull the steel wire through 
before driving the peg into place, since, otherwise, it sometimes 
happens that difficulties arise when pulling the wire through the 
proximal fragment. 

The method involves a disadvantage. In the event of an in- 
fection or of an aseptic peg osteitis vdth dissolution of the peg, 
ist sunken position makes it rather difficult to extract. However, 
through the introduction of an indicator and subsequent roent- 
genologic control of the position of the peg-head, there will hardly 
be any difficulties connected vdth the extraction through a hole 
chiselled out in the corticalis. On the other hand, through this 
raethod a complication, which is fairly frequent in cases of peg- 
ging arthrodesis, viz. the sliding of the peg, is entirely precluded. 

Furthermore, it should perhaps be observed that there may 
be some risk of a pseudo-arthrosis arising at the osteotomy through 
foreign-body effect of the peg. This has not occurred in the case 
first operated, and also in another instance the last roentgeno- 
logic control reveals callus filling between the osteotomy surfaces 
as well as a thin periosteal 'callus. Subsequent observation of 
this — as well as of the two remaining cases — will no doubt 
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make clear how great tMs risk isA Should the method prove to 
give the results expected, it would thus be suitable for older, 
somewhat fragile cases, where a total arthrodesis may be regarded 
as too dangerous an intervention and in which an ordinary trans- 
articular pegging arthrodesis is not practicable on account of the 
preoperatively incorrigible faulty position. 

Summary. 

The author describes a new arthrodial method, subtrochanteric 
osteotomy combined with intramedullary transarticular rivet 
arthrodesis, intended for old, somewhat more fragile cases of 
arthritis deformans coxae, in which an ordinary total arthrodesis 
can be considered as being too severe an operation and in which 
an ordinary transarticular rivet arthrodesis cannot be performed 
on account of the preoperative faulty position which could not 
be corrected. 


Zusammenfassung. 

Verf. beschreibt eine neue Arthrodesemethode: subtrochantare 
Osteotomie, kombiniert mit intramedullarer, transartikularer Na- 
gelarthrodese, und zwar fiir altere, etwas hinfalligere Falle von 
Arthritis deformans coxae, bei denen eine gewohnhche totale 
Arthrodese als ein zu grosser Eingriff anzusehen ist, und wo 
wegen der praoperativ, nicht korrigierbaren Eehlstellung die ge- 
wohnliche transartikulare Nagelarthrodese nicht vorgenommen 
werden kann. 

Resume. 

L’auteur decrit une nouvelle methode d’arthrodese, a savoir 
une osteotomie sous-trochanterienne combinee aveo une arthro- 
dese par enclouage intramedullaire et transarticulaire; ^ elle est 
destinee aux sujets ages et un pen fragiles, attaints darthnte 
deformante de la hanche, chez qui I’arthrodese courante tota e 
doit etre consideree comme une intervention trop importante, 
et on une arthrodese ordinaire par enclougae transarticulaire es 
impracticable a cause de la malposition impossible a corri,,e 
avant I’operation. 

^ Later observation stows complete consolidation in fnitbermore 2 cases. 



From the Surgical Department of the Centrallasarettet 
(Central Hospital) in Orebro. 

Chief: G. BOHMANSSON, M. D.) 


Operative Treatment of Large Yentral Hernias 
mtli Metal Wire-Netting. 

By 

MAO FELLANDER. 


Large ventral hernias are often difficult to handle. The patients 
are sometimes corpulent and have not infrequently been previously 
operated for the same rupture. The tenacity of the tissue is poor 
and its elasticity is impaired. Tor this reason it happens that they 
are judged as being beyond operative treatment and are advised 
to "wear a girdle or corset. Incarceration occurs by no means sel- 
dom, and one is then obliged to intervene on vital indication. 

In this respect cicatricial and umbilical hernia are the most 
common. Inguinal hernia is less frequent. A direct suture of mus- 
culi recti is possible in most cases of pure rectus diastasis "witli 
well developed musculature and rectus sheath. It can occur that 
the tension is such as to render desirable a strengthening of the 
abdominal wall with another material in order to lessen the strain. 
In other cases of large cicatricial hernia the musculature is degener- 
ated and the fascia scarred or atrophic which reduces the pro- 
spects for a simple plastic with fascial covering. Various methods 
have been proposed for strengthening the abdominal wall of such 
cases. 

The simplest way of strengthening a middle-line suture is to 
lay. a piece of the anterior rectus sheath over the row of slitches, 
(Rotschild) but the result will be a weak place in the abdominal 
wall where hernia can develop. The anterior rectus sheath is con- 
sidered to be that part of the abdominal wall which is most tena- 
cious and which therefore should be preserved intact (Meyer). 

In 1910 and 1913 Kirschner published his results of fascial 
transplantation in hernial surgery. Tascia lata is very suitable for 
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this purpose. Kirsohner employed patches of fascia both as a 
strengthening medium for the abdominal walls and as substitute 
m the event of defects, i. e. after great injuries and operated tumours 
in abdominal wall. He was able to prove irritation-free healiug 
of the graft. Kibschner applied outspread patches of fascia which 
were stretched taut and then sewn. He has had many followers 
and the experiences are favourable. Later on, other metbods with 
fascial transplantation have been employed, and among these was 
Gallies use of strips of fascia lata as suture material (“living suture 
material”). Burdick and others applied this method in over 1,000 
cases but the frequency of infection and relapse was far too great. 
Reopexation has revealed no traces of the fascial sutures. Gallib 
however seems to have relinquished this technique and combined 
patch transplantation and suture with “living material”. The side 
edges of the stretched fascial patches are split into strips some cm 
wide, threaded on a fascial needle, and sewn from within outward 
through the edges of the hernial openings. The strips on the one 
side are tied to corresponding strips on the other, upon which the 
edges are drawn as close together as would seem advisable. The 
sutures are strengthened with catgut. It appears uncertain as to 
whether this complicated suturation has any advantage over the 
fascial transplantation with ordinary sutural material in which 
method the transplanted graft is fixed under tension and reaches 
a little beyond the edges of the hernial openings to avoid the risk 
of recurrence at the margin. In addition to such fascial transplan- 
tation, tailed sheets of fascia lata (Wangensteen) have been em- 
ployed, but their field of application is limited to the inguinal 
region. 

Before fascial transplantation began to be used, attempts had 
been made to strengthen the abdominal coverings with extraneous 
material. To begin with netting of stiff metal wire came into use. 
This, however, had the drawback of breaking to pieces when dis- 
placement of the tissue occurred, which must happen with bodily 
movement. The method was criticized generally. One feared in- 
fection and irritation from contact with extraneous bodies. In 
1928 Goepel published his experiences with a new metal-wire 
netting, which he called ring-netting, and which consists of larger 
rings connected between themselves with smaller rings (see fig- )• 
By means of this device a certain displacement can occur betweeu 
the rings and the breakage is avoided. He had applied the met o 
in 50 cases during 15 years and had achieved ideal results to 92 /o- 
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In 1933 lie reported 86 investigated cases, with similarly good re- 
sults, In reply to a question in Der Chirurg 1932 as to the value of 
these metal wire plastics, several surgeons, among others Kirsch- 
ner and Nordmann, were definitely dissuasive. It is not known, 
however, whether their failure referred to the earlier model with the 
stiff netting. Others, on the contrary, have met with success. Since 
then other German authors have reported their results with ring 
netting (Usadel 14 cases, Staokloff 8 cases). Nordmann appears 



Fig. 1. 


to have changed his opinion regarding the value of the same hut 
uses fascia lata for strengthening purposes in cases of defective 
muscle-fascia plastic. In Anglo-Saxon literature I have only seen 
the method mentioned by ISTeufeldt in connection with the 
description of one case. I have not found a single account in 
any Scandinavian literature, but the method has been casually 
mentioned by Lindgren among others discussion-wise in The 
Swedish surgical society's transactions (Svensk kirurgisk forenings 
forhandlingar 1938) as a precursive report from the Orebro hospital. 

In the beginning Goepel employed silver netting, afterwards 
seUmg of stainless steel. The juices of the tissue act upon the silver 
and form sulphide which stains the tissue black, but this, according 
to Goepel, is of no significance. Silver netting heals-in free from 
reaction. Netting of steel heals similarly without reaction, and is 
not affected by the tissue- juices. The essential for a successful 
result is absolute asepticism. Goepel had 2 cases,,,however, with 
primary healing in which resection of the small intestine was per- 
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formed simultaneously. He also published a detailed account of 
the technicalities connected with the plastic operation, of which 
mention of the following should not be omitted. The hernial open- 
ings shalLbe closed as tightly as possible by means of fascia, at 
which performance even inferior tissue, cicatricial tissue for in- 
stance, can be used. Fascial sutures made with too much tension 
cut through the tissue and wear it to shreds. It is specified also 
that one should avoid spreading the net freely over gaps in the 
fascia, and that the net should not be placed directly on the peri- 
toneum. Should fascia be lacking one has recourse to plastics of 
fascia, or omentum etc. The net is placed epifascially over the her- 
nial opening, not behind the fascia. In every direction it shall ex- 
tend 5 cm beyond the edges. The fascial surface shall be prepared 
beforehand so that the net can be placed there. The net is spread 
out and fixed in the fascia with sutures, beginning at the four 
corners, whereupon all the rings along the side edges are then 
fastened. A plastic operation carried out in this way affords excellent 
support to the weak abdominal wall. Not only does the net pro- 
vide a mechanical support, but it is also instrumental in bringing 
about reaction of the tissue, which gives rise to an ingrowing 
cicatricial tissue between the rings. The final result will he a strong, 
firm scar within which the net is ingrown. 

My oion material. At the Orebro hospital’s surgical department 
between the years 1938 and 1943, similar plastic operations with 
wire netting were performed in 19 cases, of which 15 were women 
and 4 men. The ages of the patients varied between 33 and 69 
years, the average age being 52 years. The majority of cases were 
corpulent women. 

The situation of the hernia; 

3 cases centrally above the navel. 

4 » hernia of the navel. 

9 » centrally below the navel. 

2 » right fossa iliaca after appendectomy. 

1 » right fossa iliaca after traumatic muscular rupture iu con 

nection with compound fracture of the pelvis. 

There are no exact statements as to the size of the hernia u 
one finds such indications as, “as large as a man s head etc. or 
this reason a photograph of one of the cases prior to and after e 
operation will serve to illustrate the size (see Fig. 2). 

In 6 of the cases no plastic operation had been performed earlier, 
in 9 cases the operation had taken place once before, in 3 case 
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a. 


b. 



c. d. 


Fig. 2. Anterior and lateral view before and after operation. 

twice, and in 1 case four times. A description of the material re- 
veals the patients as being anything but pleasing operational objects. 
Bach case was judged impossible for simple plastic operation. 

Operational technique. The operation is performed under spinal 
anaesthesia in order to reduce the abdominal muscles to as great 
a state of relaxation as possible. The edges of the hernial opening 
were prepared in the usual manner. If possible the anterior surface 
of the fascia is divested of fat in all directions to about 5 cm from 
the edges of the hernial opening. The hernial sac was extirpated 
when it was found necessary. The peritoneum was sewn with 
continuous suture, and the hernial opening was drawn together as 
much as possible with the aid of fascia musculature and cicatricial 
material whichever was available. This done, a suitable piece of 
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the netting was placed outstretched before the sutured fascia (epi- 
fascially). Under a fair tension the four corners were fixed first with 
suture in the fascia, then all the rings along the side edges were fixed 
taking good care that the whole of the netting lay well under ten- 
sion. As an additional security some of the rings situated within the 
netting were also sewn to the fascia. In 7 of the cases the netting 
was placed direct on the peritoneum and sewn at the edges of the 
hernial opening. In these cases sutures of fascia or other tissue 
were not possible. A greater tendency towards recurrence seems 
apparent here at the edges of the netting, however, for which 
reason one should if possible place the netting so that it lies 5 cm 
beyond the edges of the opening in all directions. It would seem 
of importance that the fixing be performed under fairly strong 
tension to lessen the strain on the fascial sutures, earlier made. 
Stainless steel wire was employed as suture material with advan- 
tage. As in all hernial plastics aseptic conditions and careful blood- 
staunching are essential for good results. 

The fost-operative course. 14 cases were discharged from the 
hospital healed per primum without relapse. Post-operative ileus 
developed in one case which led to laparotomy and ventricular 
fistula. There was slight superficial infection in 2 cases, which 
healed spontaneously. (In one of these the bladder was injured 
during the operation.) An infected hematome complicated one of 
the cases and rendered the extraction of the netting necessary one 
month after the operation. The healing was afterwards complete 
without relapse. One case failed entirely however. The operational 
wound burst and the netting was found crumpled up and lying 
along the one edge of the hernial opening. In one case an abscess 
with remaining fistula appeared one year after the operation. This 
necessitated the extraction of the netting. Great cicatricial masses 
were revealed which could be joined and formed into a firm wall. 
In this case the netting lay against the peritoneum. There had been 
no fascial sutures in the first operation. Of the discharged patients 
one returned two years later with a slight recurrence at the upper 
edge of the ring-mail. The operation was renewed, a suture easi y 
made, and there has been no recurrence since. In still one more case 
there was a recurrence which made reoperation necessary tmce, 
one and four years respectively after the first ring-mail operation. 
On the first occasion an extra piece of netting was laid below e 
first, the second time it was sufficient to fix the ring-mail on le 
one side, but again slight recurrences made themselves manifes . 
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Reinvesiigations. Of the 19 operated cases there remain 18 which 
are partly or wholly successful. On investigating the unsuccessful 
case three years after the operation, the large hernia was found to 
be giving much trouble, but strange to say, not more than before 
the operation, although the ring-mail still lay crumpled up along 
one side. It had obviously healed-in free from irritation and in 
itself is no cause of discomfort. A renewed operation has been 



Fig. 3. 


declined. On inquiry 3 of the remaining 18 cases were not to be 
found but the other 15 have been investigated. Examinations 
have been made 1—6 years after the operation. One of the patients 
died of another disease and was only examined half a year sub- 
sequent to the operation. As recurrences generally appear within 
the first year, none should have been passed by in this investigation. 
In 9 cases the examination was personal, in the other cases ques- 
tionnaires were answered. The patients who appeared for personal 
investigation also underwent X-ray examination at which the ring- 
mail displayed no change. In each case it lay stretched out as at 
the operation (see Fig. 3). The investigation revealed that 8 
patients are fully recovered, 4 have had slight recurrences with 
inconsiderable trouble, 3 have had somewhat greater recurrences, 
12 — iG103i. Ada chir. Scandinav. Vol. XCIY. 
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not larger tkan tKe palm of tlie hand at the most as compared ^vit}l 
the size of a man’s head, prior to the operation. All the patients 
are fit for work. In no case is there any trouble which might pre- 
sumably be connected with the introduction of the extraneous 
ring-mail. 

Conclusion, 19 cases with one failure. Of the remainder 15 have 
been investigated. 8 are fully recovered. 4 have slight recurrences 
with inconsiderable trouble. 3 have somwehat greater recurrences. 
All are quite fit for work. The operation has only been performed 
in really severe cases, and for this reason the results must be judged 
accordingly. None of the more difficult complications which can 
be assigned to the foreign transplantation has occurred. With 
reference to the operational technique it should be mentioned that 
cases of recurrences were brought about by the sutures of the ring- 
mail and edges '^of the hernial opening, slipping and untying. 
Goepel’s advice to allow the netting to reach about 5 cm beyond 
the edges of the hernial opening should be followed. On the other 
hand no discomfort has been observed through placing the ring- 
mail direct on the peritoneum, for which Goepel gave warning. 
The method is to be recommended in cases of large ventral hernias 
where suture jof the ends of the hernial opening is impossible. It 
can also be applied to advantage when suture takes place under 
strong tension. The netting relieves the strain on the fascial sutures 
which otherwise threaten to cut right through. We have preferred 
this ready-made transplant to the free fascial because, in the case 
of these corpulent patients fascia lata does not possess the desirable 
tenacity. Moreover, the operation on the leg is avoided, which can 
be an advantage when it is a question of fragile patients. 


Summary. 

' After a brief description of the operational methods for the treat- 
ment of such large ventral hernias where a direct muscle-fascia 
suture is impossible, the author gives an account of, 19 cases operate 
with metal wire netting according to Goepel. The operationa . 
technique is described. The results of 18 cases were wholly or 
partly successful. One case was a failure because the sutures lia 
cut through, but a renewed operation was declined. Of the remain 
der, 15 have been found and investigated. 8 were fully recqvere ^ 
7 had slight recurrences but of n o importance to the wor nng 
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capacity. Tlie results must be judged with due respect to tbe fact 
that the operation was only performed in really extreme cases. 


Ziisaramenfassiiiig. 

Nach einer kurzen Beschreibung der Operationsmethoden, die 
angegeben worden sind fur die Behandlung von derartig grossen 
Bauchwandbriichen, wo eine direkte Muskel-Fasciesutur nicht 
moglich ist, berichtet der Verfasser iiber 19 Falle, die mit Metall- 
drahtnetz gemass Goepel operiert wurden. Die Operationsteclinik 
wird beschrieben. In 18 Fallen war das Eesultat vollig oder teil- 
weise gut. Ein Fall misslang, da die Suturen durchschnitten; eine 
erneute Operation wurde doch abgelehnt. Von den Ubrigen sind 
15 angetroffen und nachuntersucht worden, 8 ganzlich wiederher- 
gestellt, 7 mit kleineren Rezidiven ohne Bedeutung fiir die Arbeits- 
fahigkeit. Das Resultat muss mit Riicksicht darauf beurteilt wer- 
den, dass die Operation nur in wirklich schweren Fallen durch- 
gefiihrt wurde. 


R^sumd. 

Apres une courte description des methodes d’ operations indi- 
quees pour le traitement des grandes hernies ventrales pour les- 
quelles la suture directe de faisceaux de muscles est impossible, 
I’auteur rend compte de 19 cas operes avec le reseau de fils metalli- 
ques selon la metliode de Goepel. On decrit la technique de I’ope- 
ration. Dans 18 cas I’operation a reussi entierement ou en partie. 
Dn cas n’a pas reussi parce que les sutures ont traverse, mais on a 
refuse une nouvelle operation. On a retrouve et examine 15 des 
autres cas. 8 etaient entierement gueris, 7 avaient de legeres reci- 
dives, sans importance pour la capacite de travail. Lorsque Ton 
juge le resultat, il faut prendre en consideration que I’operation 
n’a ete pratique que dans les cas extremement graves. 
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From the Coast Hospital, Stavern, Norway. 
(Chief Surgeon: H. Storen.) 


A Case of Bilateral Habitual Luxation in tlie 
Posterior Part of the Shoulder- joint. 


By 

ADOLF MOLLERUD. 
Senior Assistant. 


In Nordisk Medicin, No. 11, lOth March 1944, Helge Sjovall 
described a case of “spontaneous posterior subluxation of the 
shoulder-joint”. At the same time he suggests that Blujien- 
saat’s classification of the patellar luxations should also be 
applied to other luxations. This classification distinguishes be- 
tween: 1. Fresh luxations, arising in direct succession to an ade- 
quate trauma, 2, Recurrent luxations which occur more or less 
“spontaneously” now and then, at longer or shorter intervals. 
3. Permanent luxations. These latter are divided into: 3 a. Ha- 
bitual luxations, where the patella is luxated on every flexion 
of the knee-joint and 3 b. constant luxations, where the patella 
never occupies its normal place during any part of the movement 
of the knee. 

According to this classification Sjowall’s case should be 
assigned to the habitual luxation group. 

Sjovall draws certain comparisons between his case and a 
case of voluntary (habitual-voluntary) posterior luxation of the 
shoulder reported by Asplund in Acta Chir. Scand. 1942: 87: 
103. Sjovall considers that this case described by Asplund 
must be classed as a recurrent luxation (in accordance with 
Blumensaat’s classification). 

Both authors consider their cases to be very rare. It might 
therefore be of interest to give an account of a case of posterior 
luxation of the shoulder (bilateral), which according to the above 
classification should belong to the habitual luxation group. 
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S. A a domestic servant aged 18, consulted me in September 19U 
and stated that on certain movements o£ the arm she felt a slip in tLe 
shoulder, as if the arm had gone out of joint. She had noticed this 
during several years as regards the left shoulder and for a couple of 
years in the right. It usually occurred -without causing her any incon- 
venience, but for some time before she came for consultation j4en she 
had had unusually heavy work with much scrubbing and washing it 
had troubled her a little. She had no pains, hut quickly got tired in the 
left shoulder during this heavy work, wHch constantly involved luxa- 
tion and reposition. Meanwhile, it was hot so much these troubles as 
the desire to know what was wrong with the shoulders that led her to 
seek medical advice. 

Status "Vg — 44. A well-built woman. Inspection of the shoulders re- 
veals nothing abnormal. The muscles of the shoulder and of the upper 
arm are well developed. When the left arm is stretched forwards and 
upwards fin the sagittal plane) and is in rotatory middle position or 
rotated inwards, the caput of the humerus spontaneously glides back- 
wards and becomes luxated. It can be palpated under the acromion, 
■while the socket of the joint seems to he empty. X-ray examination 
of the arm in this position also reveals dorsal luxation of the caput 
humeri (Fig. 3). This backward movement of the caput proceeds 
smoothly without any catch, whereas, when the arm is brought back 
to its original position, the bone returns to its place with a jerk. Luxa- 
tion occurs most readily when inward rotation takes place at the same 
time. Thus she can at -will produce ox prevent luxation when the aim 
is stretched upwards and forwards on the different planes between the 
sagittal and the frontal plane, if it is rotated in-wards at the same time, 
hut not otherwise. With outward rotation of the shoulder-joint luxa- 
tion cannot be produced at all. 

The right shoulder shows the same tendency to luxation, but not so 
pronounced. 

X-ray examination of the left shoulder-joint reveals nothing ab- 
normal in the bony parts. Fig. 1, Figs 2 and 3 show the shoulder during 
luxation, taken respectively feom the front and longitudinally from the 
side. The caput humeri is seen to be displaced backwards, out of the 
socket. 

In the case described by Sjovall the patient was a power- 
fully-built man aged 22 wbo by stretching the arm forwards and 
upwards during inward rotation conld constantly produce back- 
■ward luxation of the limb. The duration of the condition -was 
two years, with greatly increasing discomfort in the last few 
months. On X-ray examination the socket and caput were foun 
to be normal. Asplund’s patient was a young man aged 18. n 
this case backward luxation of the sboulder-joint could be pro 
dnced by abducting the right arm to about 60' then stretching 
it forwards during simultaneous in-waid rotation. This app in 
to both shoulders, but mostly to the right. The luxation coii 
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be prevented at will, except when the arm was violently stretched 
upwards. Otherwise there was a tendency to general laxity of the 
joint. On X-ray examination there was found a flattening of 
the posterior part of the glenoidal cavity, Avhile arthrography 
revealed an insufficiency of the capsular apj^aratus and an 
abnormally large posterior recess. These findings were verified 
on operation and it was further found that the labrum glenoi- 
dale was almost entirely absent. The necessary conditions for 
production of a posterior luxation were here present, but the 
author has not discussed the actual mechanism of luxation. This 
has been done, however, by Sjovall in his case. He believes that 
it may be concluded on the basis of X-ray examination and post- 
mortem experiments that the mechanism of luxation is as folloAvs: 
On elevation and inward rotation of the arm the tulierculum 
minus tlirusts against the glenoidal cavity, so that the caput 
humeri is pushed out of the socket and at the same time glides 
backwards. In order that this may occur the capsule of the joint 
must be abnormally lax, especially in the posterior part. Thus 
in post-mortem experiments it was necessary to cut entirely 
through the capsule (the posterior part thereof) before luxation 
could be produced. Sjovall believes that this same luxation 
mechanism came into play in the case described by Asplund. 
This assumption finds support in the fact tliat also here inward 
rotation was required in order that luxation should take place. 

It must be assumed that an insufficiency of the capsular appa- 
ratus, especially of its posterior part, must exist in order to make 
it possible for such luxations as those here described to occur 
when the caput humeri and the joint-socket are otherwise normal. 
In my case no arthrographic examination, whereby such insuffi- 
ciency might have been detected, Avas made, and neither has its 
presence been verified by operation; but it must be assumed to 
haA'-e existed. The luxation mechanism itself, hoAvever, can hardly 
be supposed to be such as Sjovall conceived it to be in his and 
Asplund’s cases. For in my patient luxation can be brought 
about without inAvard rotation, namely, when the arm is stretched 
upwards and forAvards on the sagittal plane. It is most easily 
produced, hoAvever, when the arm is rotated iuAvards at the same 
time, and this is, as already mentioned, a necessary condition 
for obtaining luxation at all when the arm is moved forAvards 
and upwards and at the same time outwards toAvards abduction 
position. I have imagined the following explanation of the luxa- 
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tion meciianism: - The more the arm approaches the described 
position of -upward and forward extension with simultaneous in- 
ward rotation, the more favourable will be the conditions for 
production of posterior luxation. For then the outward-rotators, 
which brace and support the capsule posteriorly, will be laxi 
since the antagonists are in action and the tendon to the caput 
longum of the biceps, which acts as an intra-articular supporting 
ligament, will make least resistance to a backward movement 
of the caput humeri. Oh the other hand, outward rotation will 
hinder luxation. The outward-rotators (mm. teres minor and infra- 
spinatus) will then presumably be somewhat braced up, and with 
them the posterior part of the capsule, even if it is abnormally 
slack. At the same time the tendon to the caput longum of the 
biceps will resist luxation. 

As regards tbe etiology in my case, the bilateral occurrence 
of the condition would seem to point to a capsular insufficiency 
of congenital origin, an abnormal laxity of the shoulder-joint 
capsules, which gradually yield to the constant stretchings they 
are subjected to during physiological movements until they have 
become so slack that subluxation-luxation may occur without 
trauma or defect in the capsule. If this assumption is correct, 
we may expect a further development in the course of time and 
it must also be permitted to suppose that a joint with such marked 
dysfunction may afterwards become the seat of arthrosis. Never- 
theless, I have not advised the patient to have an operation. 
It is true that in case of pathological changes in a joint operative 
treatment is said to be indicated, but to justify such procedure 
it must be demanded that the condition is really very trouble- 
some and that the operation will be likely to lead to an improve- 
ment. For my patient the inconvenience is usually inconsider- 
able, in spite of the fact that, as regards the left shoulder, the 
anomaly has existed for many years. Our experieuce respecting 
the value of operative treatment for this form of shoulder luxa- 
tion is small and, as the operation is no insignificant one,^ I con- 


mont-Ehrlich, and in both cases good results were noted after 
observation for respectively 1 years and 3 months. But in 
both these cases the condition had entailed so much inconvenience 
for the patients that operative treatment was indicated. 


sider it best to defer any such treatment for the time being, r 
Asplvind’s and Sjov all’s cases an operation was performed, in the 
first ad modum Eden-Hvbinette, in the other ad modum Clair- 
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Summary. 

TLe aiittor describes a case of bilateral habitual luxation in 
the posterior part of the shoulder- joint and draws some com- 
parisons with two other cases of posterior luxation of the shoul- 
der, reported respectively by Asplund and Sjovall. As Sjo- 
vall’s conception of the luxation mechanism does not suit in 
this case, another explanation is suggested.- Biologically the 
anomaly is here conceived as being due to congenital weakness 
of the shoulder- joint capsules, which have then during the phys- 
iological movements become stretched and relaxed. As the con- 
dition in this case had caused only slight inconvenience, oper- 
ative treatment did not seem to be urgently demanded. 


Zusammcnfassung. 

Es wird ein Fall von doppelseitiger habitueller Luxation nach 
hinten im Schultergelenk beschrieben, und gewisse Vergleiche 
werden angestellt mit zwei anderen, von Asplund bzw. S jo wall 
heschriebenen Fallen von Schulterluxation nach hinten. Da 
Sjovall’s Auffassung von dem Luxationsmechanismus in diesem 
Ealle nicht zutrifft, wird eine andere Erklarung angedeutet. Atio- 
logisch wird der Fall als durch angeborene Schwache der Schul- 
tergelenkkapseln bedingt aufgefasst, wobei die Kapseln durch 
die physiologischen Bewegungen gedehnt worden und schlaff ge- 
worden sind. Auf Grund der geringen Beschwerden, die der Zu- 
stand in diesem Falle verursachte, war eine Behandlung nicht 
aktuell. 


Resume. 

L’auteur decrit un cas de luxation habituelle bilaterale de la 
partie posterieure de I’articulation scapulo-humerale et fait cer- 
taines comparaisons avec deux autres cas de luxation posterieure 
de I’epaule rapportes Tun par Asplund, I’autre par Sjovall. 
fitant donne que la conception de Sjovall touchant le meca- 
msme de la luxation ne saurait s’appliquer au cas de I’auteur, 
celui-ci propose une autre explication. Du point de vue biologique 
il con§oit ici I’anomalie comme due a une faiblesse congenitale des 
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capsules des epaules, qui out, par la suite, ete distendues et se 
sont relachees sous Teffet des mouvements physiologiques. L’etat 
des articulations n’ayant, dans le cas en question, cause que de 
legers troubles, un traitement operatoire n’a point paru urgent. 


References. 

1. Gustav Asplund: Acta Chir. Scandinavica. Yol. 87, 103. — 
2. Hedge Sjovall; Nordisk Medicin, Vol. 21, No. 11. 



Old Clavicular Pseiidartlirosis with Late 
Appearing Neuralgias Jiiid Vasoinotoric 
Distiirhaiices Cured hy Operation.^ 

By 

H. ST0REN, 

Oslo. 


Pseudarthfosis in fractures of the clavicle is considered to be rare. 

LbvandeRj in bis Swedish series of 289 pseudarthrosis cases, 
has no clavicular case. 

Sven Ki^b has two cases of clavicular pseudarthrosis in his 
Danish series of 44 pseudarthroses, collected in the period 1931 — 
40. Thus a rather high figure. One of these though, is only of 
6 month’s duration and might possibly prove to belong to the 
category of delayed union. (Both collections were made on oc- 
casion of the two authors’ printed introductory lectures for Nordic- 
Surgical Association’s congress in Stockholm 1943. The congress 
was cancelled.) 

Bohler speaks of clavicular pseudarthrosis for the first time 
in “Die Technik der Knochenbruchbehandlung im Frieden und 
im Kriege”, published in 1941. He states that he has only seen 
them after early instituted energetic passive movements, and 
following operative treatment. 

Pseudarthrosis of the clavicle is in itself not of such great 
interest, that I would demonstrate a single case. But this partic- 
ular case offers several points that might interest; 

A 39-year-old lady was referred to me in August 1941 for a disease 
of the shoulder. At the time of birth she allegedly suffered a fracture 
of the clavicle. At the age of 8 years, she had a dislocation of the left 
humerus, and at 10 again fracture of the left clavicle. After that the 
left scapula had protruded a bit — ■ and the left shoulder had hung 
down and been "shorter” than the right. But she had never ,felt any 
pain in it, u ntil she three years ago lifted an old lady who had fainted. 

■ ^ Read in the Oslo Surgical Association P'/i — 44. 
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Then she felt severe pain in the shoulder, radiating out to the am 
Since then the pain has persisted. At first the pain came on while at 
work, and continued for a while after. By degrees the pain increased 
became permanent, and is described as unbearable and partly keeping 
her awake at night. The pain is localize'd to a limited area at the kck 
of the left upper- and fore-arm just proximal to the wristjoint 
now and then radiating into the dorsal side of the middle fingers! 
Tenderness is also present in these areas of the arm, making the touch 
of clothes intolerable. 

During these three years she has gone through all sorts of physio- 
therapy, and also been resting for months without any result. She had 
now been unfit for work on account of the pain for a considerable time. 
— il: Present state: 

Stoutly built woman. There is a marked atrophy of the left deltoid 
and also some of the left upper- and fore-arm. Apart from some im- 
pairment of pronation the left scapula moves freely. When abducting 
the arm, she has difficulty in raising it actively above the horizontal 
level. The head of the humerus is in its normal position. 

At the back of the upper arm there is a subcutaneous infiltration, 
the size of a child’s hand, slightly hypermmic. This area is tender on 
pressure, but not when lightly touched. At the dorsal aspect of the 
forearm there is a somewhat smaller, also sharply defined, h^er- 
msthetio area. These are the areas in which she feels the pain. Fig. 1. 

The left clavicle shows an old fracture with considerable angula- 
tion. This point is tender on pressure, but pain brought on by pressure 
does not radiate to the arm. 

Horner’s syndrome When the pulse is examined with the arm 
in various positions no variation in the pulse is found. No paresis. 

Pig. 2, x-ray I, shows a fracture at the Junction of the middle and 
outer third of the clavicle with a considerable pseudarthrosis-space, 
and thickening of the lateral fragment. 

As the pain was considered to be due to the pseudarthrosis, one 
performed in local anaesthesia ®®/io — fl: 

Resection and Osteosynthesis. 1 cm of the fragments was resected ob- 
liquely. As the spongiosa was not exposed by this oblique resection 
both bone-ends were drilled through longitudinally until the spongiosa 
was reached. Thereafter osteosynthesis was performed with two para 
lelogram sutures, one vertical to the other, fig. 3.. . " i i- 

After the operation the fragments opposed each other and did no 
move on moving the arm. The patient was free from pain for 4 wee 'S. 
Then the old pain returned gradually, as before. . ,. _ 

In March 1942 she still had Just as severe pain, and she was in is 
pair. Screening demonstrated, according to the radiologist. Just no ic 
able mobibty at the point of the osteosynthesis, but no altera ion 
position. No callus. It was assumed that the steel wire, tied at the » 
and newformed connective tissue was the cause of the pain, b e 
therefore operated on again — 42, five months after the fust °P 
tion. The fracturespace was-Just visible, there was no callus micros p 
ically. The steel wire was rather loose, and both sutures were remo 
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Subcutaneous infiltrate, tender, slightly 
byperjemie, with severe pain. 


( 


H3rperffisthetic area with pain. 


Painful paroesthesia. 


Fig. 1. The hyperjemic infiltrate disappeared together 
with the pain, after operation. 


No movement was visible at the fracture on cautious movement of the 
arm, even after the removal of the sutures. Consequently only one 
new, strongly tightened metal suture was placed through fresh drilled 
holes, as the persistent pull might loosen the union (fibrous?) already 
present between the fragments. One had no guarantee that a solid 
osseous union would develop, and therefore a piece of compact bone 
was chiselled off on each side of the pseudarthrosis, a little separated 
from it. Thus small openings into the spongy bone were made. A pre- 
formed tibiagraft with two “bridgeheads” was paced across the pseud- 
arthrosis; the “bridgeheads” fitting on to the exposed areas of spon- 
giosa, fig. 4. Chiselling off more of the corticalis might have made the 
hold for the metal suture too weak in the already thin fragments. 
Periosteum and connective tissue was closed with two linen thread 
sutures and catgut. 

Discharged after three weeks — free from pain. She kept the arm 
la a triangular bandage for 6 weeks. 

Pig. 5, x-ray III, 1 i/g months after the operation shows rarefaction 
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Tibiagrafi; 

with 

“hridgeheads". 


of the bridgeheads”, but a minor indication of callus formation at the 
lateral end of the graft was seen. 

Fig, 6, x-ray IV, -42, 7 months after the operation, demon- 
strates newformed bone in the bridgeheads. 

*®/i 2 — 42. Mobilisation of the shoulder joint performed under general 
anaesthesia, without influencing the fracture. 

Fig. 7, x-ray V, — 43, demonstrates further that the graft has 
"taken”. The last x-ray, fig. 8, “/s — 43, 13 months after the opera- 
tion, shows apart from the graft “taking” also ossification of the pseud- 
arthrosis cavity, soTar as could be judged. The mobility of the shoul- 
der joint improves steadily. She is able to abduct actively to the hori- 
zontal level. The old atrophy of the deltoid has of course influenced 
this movement. 

She has been absolutely free from pain for 14 months after the opera- 
tion now, and one might be justified in the presumption that she is 
cured for ever. The tenderness at the back of the arm, with rubor and 
infiltration, has disappeared. 

Added, later: 

^°je — 44; On examination she is still without pain, and there is normal 
mobility of the shoulderjoint. She has been in full work for more than 
a year. 

Summary. 

Demonstration of a 29-year-old ieftsided clavicular pseudnrth- 
rosis. The patient had been without pain for 26 years. Three years 
prior to examination by the author she developed severe pain in 
connection with a heavy lift. At first the pain came on while at 
work, persisting for a while after the work had ceased. Later the 
pain became approximately permanent and was jnot influence 
by different physiotherapeutic means and x-ray treatments. Tie. 
pain is characterized as intolerable, and it is localized to sharp J 
defined acreas at the back of the upper- and forearm. Subcuta 
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Fig. 7. 10 '/j months after the operation. A smootli transition bet^^cen the graft 
and the clavicle has developed. The cavity of the pseiidarthrosis is still visible. 
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I heous vasomotoric changes were found in the former situation, 
t ■ they disappeared after operation of the pseudarthrosis. 
i After the first operation she became temporarily painless, but 
the old pain returned in 5 weeks. The steel wire was supposed to 
press on the plexus, and after its removal the pain again disap- 
peared, consolidation was obtained by bonegrafting. 

“Bridging” was used in grafting, metal suture to keep the frag- 
ments together, and across a tibiagraft (marrow-periosteum) 
was placed. The graft was preformed to contact the exposed 
spongiosa on each side. 

Such pain, persistent, increasing, markedly radiating, devel- 
oping in a 26-year-old clavicular pseudarthrosis, previously 
painless, might be caused by a sudden contraction of the ster- 
nomastoid and the clavicular part of the pectoralis major muscle 
changing the position of the fragments, resnlting in a pull on the 
plexus through old connective tissue adhesions. 

Ziisammenfassuiig. 

Demonstration einer 29 Jahre alten, linksseitigen Schliisselbein- 
pseudarthrose. Die Kranke war 26 Jahre lang schmerzfrei gewesen. 
Drei Jahre vor der Untersuchung bei Verf. bekam sie im Anschluss 
an schweres Heben starke Schmerzen. Zuerst kam der Schmerz 
bei der Arbeit und bestand nach Beendigung derselben eine 
Weile fort. Spater wurde der Schmerz fast bestandig und war 
dutch verschiedene physikotherapeutische Massnahmen und 
Eontgenbehandlung nicht zu beeinflussen. Der Schmerz wird als 
unleidlich beschrieben und sass in scharf begrenzten Gebieten an 
der Hinterseite des Ober- und Vorderarmes. An erstgenannter 
Stelle wurden subkutane vasomotorische Veranderungen gefun- 
den, die nach Operation der Pseud arthrose verschwanden. 

Nach der ersten Operation wurde die Kranke voriibergehend 
beschwerdenfrei, doch kehrte der alte Schmerz nach 5 Wochen 
wieder. Man nahm an, dass der Stahldraht auf den Plexus driickte, 
und nach Entfernen des Drahtes verschwand der Schmerz wieder. 
Konsolidation wurde durch' Knochentransplantation erzielt.' 

»Bei der Transplantation wurde ,eine Briicke' verwendet, und 
Metallsuturen wurden zum Zusammenhalten der Bruchstiicke 
angelegt und quer dariiber ein Tibiaspan (Mark-Periost). Die 
Transplantation wurde vorgenommen, um die blossgelegte Spon- 
giosa an beiden Enden in Kontakt zu halten.« 
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Solch em Schmerz (andauernd, zunehmend, ausgesprocheii aus 
JraMend), der bei einer 26 Jabre alten, friiber scbmerzfreien 
bchlusselbempseudarthrose zur EntwicMung kommt, kann durct 
plotzlicbe Kontraktion des M. sternocleidomastoideus und der 
Scbliisselbeinportion des Pectoralis major bedingt sein, wodurch 
die Stellung der Brucbstucke verandert wird, ■was zu einem Zu" 
auf den Plexus durcb alte Verwacbsungen des umgebenden Gewe° 
bes fiihren kann. 

- ■ Resumd. 

Presentation d’une pseudartbrose de la clavicule gaucbe ■\dei!le 
de 29 ans. Pendant 26 ans la malade n’en avait pas soufferfc. 
Trois ans avant I’examen par Tauteur, elle commen 9 a a avoir 
des douleurs vives apres avoir souleve un gros poids. Au debut, 
elles ne se manifestaienf qu’au travail, et persistaient un certain 
temps apres sa cessation. Plus tard, elles devinrent presque con- 
tinues, resistant a divers traitements pbysiotb&apiques, ainsi 
qu’a la radiotbdrapie. Biles etaient decrites comme intolerables, 
et localisdes a des regions nettement limitees de la face poste- 
rieure du bras et de I’avant-bras. On constata des troubles vaso- 
moteurs sous-cutanes au niveau de celui-la; ils disparurent apres 
I’operation de la pseudartbrose. 

Apres la premiere operation, la malade vit disparaitre tempo- 
rairement ses douleurs, mais elles reapparurent au bout de 5 se- 
maines. On pensa que le fil d’acier comprimait le plexus, et apres 
son enlevement, la douleur disparut de nouveau. La consolidation 
fut obtenue par greffon osseux. 

La greffe dtait du type en pont, avec des sutures metalliques 
pour maintenir en apposition les bouts osseux sur lesquels fut 
place le greffon tibial (avec moelle et perioste). Le greffon a's-ait 
regu d’avance la forme voulue pour etre en contact avec le tissu 

spongieux mis a nu de cbaque cote. 

Pareilles douleurs de caractere continu, avec une tendance a 
Faggravation et des irradiations marquees, se deyeloppant ans 
un cas de pseudartbrose vieille de 26 ans, qui jusque la aval 
ete bien supportee, pourraient avob ete causees par une brusque 
contraction du sternocleido-mastoidien et du cbef clavicu aire 
grand pectoral, ayant amend un cbangement dans la position ^ 
fragments d’ou serait resultee une traction sur le plexus pa 
Fintermediaire des anciennes adherences du tissu conjonc i • 



From the Surgical Clinic, Karolinska Sjukhuset, Stockholm. 
(Chief: Professor J. HrLLSTEOM.) 


Some Aspects of Operatire Treatment of 
Cancer Recti. 

By 

K. A. HULTBORN. 


The material on which the present survey is based comprises all 
cases of carcinoma of the rectum and anus treated from February, 
1940 to September, 1945 at the Surgical CUnic and at the Military 
Hospital of Karolinska Sjukhuset. To these have been added 5 
cases which were treated at the Medical Clinic of Karolinska Sjuk- 
huset and at Eadiumhemmet respectively, without having been 
subjected to operation; nevertheless, it still seems advisable to 
include them in the present series, in order to establish the actual 
figure of operability. The total number of cases is 187, of which 
11 were carcinoma of the anus. Out of these 122 cases, i. e. 65 per 
cent, have been subjected to some form of radical operation. 

The operative mortality and the final results figures acquire 
greater significance when considered in connection with the 
operability rate. Thus, for example, in the series of Hybbinette, 
dating, as regards the private clientele, from 1915 to 1935, and, 
as regards the cases treated at Sabbatsberg’s Hospital from 1921 
to 1935, the operability rate is 47 per cent, and in Guleice’s series 
it is 46 per cent. In the material published from the Malmo General 
Hospital covering the years 1918 to 1943, the operability rate is 
32 per cent, in Finsterer’s series of 388 cases, from 1910 to 1940, 
it is 84 per cent. In a heterogeneous material the figure must 
naturally be considerably lower, and in the collected material 
reported by Eiken in Denmark, 1937, comprising cases observed 
during the years 1931 to 1935, the operability rate is 27.2 
per cent. 

13 — ff61034. Acta chir. Scandinav. Vol. XGIV, 
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Our ratlier liigii operabiKty rate is due to our banug performed 
radical operation even in far advanced cases. It ^vill be\nderstootl 
tbat the cases were of this type, since on an average 8.9 niontlis 
bad elapsed between tbe occurrence of symptoms and admission 
to tbe hospital. In Hybbinette’s material this period of time had, 
as regards tbe private cbentele, amounted to 2.8 months, and as 
regards tbe cases from Sabbatsberg s Hospital, to 9.7 montbs. The 
significance of these figures is manifest from tbe operability rate 
in Hybbinette's private clientele, viz. 70.5 per cent, and in the 
other group, 3S.4 per cent. In tbe Malmo series, being, conversely 
to our own, essentially a city material, approximately 50 per cent 
of tbe cases were admitted after more than half a year's illness, 
and, in tbe series of Finstereb, more than half tbe patients applied 
for treatment later than after six montbs. A contributory cause of 
tbe cases in our material applying late for treatment is to be found 
in tbe fact tbat no less than 26 per cent bad prewously sought 
admce for their symptoms, but bad been erroneously diagnosed. 

Tbe age of tbe patients subjected to radical operation is, to a 
certain extent, an expression of tbe acti^^ty of procedure. The 
mean age of tbe radical-operated patients in our series is 59.1 
years. In Table 1 is shown tbe age incidence of tbe patients who 
were subjected to extirpation or resection of tbe rectum. 19.5 per 
cent were 70 or more years of age, and it is e^^dent from this table, 
bow tbe mortalitj' rate mounts with increasing age. 


Table 1. 

Age of the Radical-operated Patients. 
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The recognition of the rectal carcinomatas" spread via the 
lymphatics is of the first importance in development and choice 
of operative method. It is above all Westhues who has demon- 
strated the spread through lymphatics. In a material consisting 
of specimens obtained at operation he in 59 per cent found lympho- 
glandular metastases. Gilchrist and David report 68 per cent. 
In these investigations a special method of preparation was used, 
which made it possible to examine every lymphatic gland of the 
specimens. Without our having hitherto examined our specimens 
systematically for lymphoglandular metastases, such are noted in 
more than 40 per cent of our radical-operated cases. 

The spread through the lymphatics may take place along three 
channels, partly upwards in the lymphatic system following the 
branches of the superior haemorrhoidal artery to the main trunk 
of this vessel, level mth or some few centimetres above the pro- 
montory. Along this route, whatsoever their localization, all can- 
cers of the rectum are liable to spread, even the anal carcinomata 
originating from the squamous epithelium and involving the 
mucous membrane. Such cancers of the rectum as are level with 
the muse, levator ani may also extend in a lateral direction in the 
lymphatic system accompanying the middle haemorrhoidal artery 
to the lymphatic glands adjoining the hypogastric artery. The 
anal cancers may even spread through the lymphatics following 
the inferior haemorrhoidal artery and pudendal artery to the 
lymphatic glands in the groins, and from there to the lymphatic 
glands situated along the iliac artery. From the lower parts of 
rectum and anus the spread often occurs along more than one route. 
A spread through the lymphatics in a retrograde direction is, in 
operable cases, considered unusual, and according to several 
investigators it is unusual to encounter tumour cells in the lym- 
phatic system further distally from the rectal growth than one or 
two centimetres. On the other hand, in the final stage in cases not 
operated on a retrograde spread in the lymphatics is very often 
observed, due to blocking of the upper ways. 

vSimultaneously with cancer of the rectum very frequently 
polypi in the rectum and sigmoid are found, and Westhues 
reports the rate of 45 per cent. He has demonstrated that these 
polypi occur in an area extending from 5 cm. below the tumour to 
up to 30 cm. above it, and that they show a strong disposition to- 
ward malignancy. 

• Because of the invasion through the lymphatics, and of the 
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above mentioned polypi, one should, in all cases of rectal card 
noma and carcinoma of the anus involving the mucosa, extirpate 
the rectum above the tumour, a great portion of the sigmoid, the 
periproctal tissue and mesorectum and also portions of the meso- 
sigmoid, together with the site of the growth, in order to ensure 
the optimum of radical procedure. Especially in cases of tumours 
level with the muse, levator ani a generous lateral excision should 
be done. However, these reasons do not impose resection extending 
more than at most 5 cm. in the anal direction from the tumours^ 
in order to attain a sufficiently radical procedure. 

As to the choice between the sacral (perineo-coccygeal) and 
the abdominosacral (combined) method, most authors dealing 
with this question would seem to hold the view that the operation 
is rendered more radical by the abdominosacral procedure. Still, 
many surgeons prefer tbe sacral method in spite of its less radical 
effect, as this operation does not put the same strain on the patient. 
Thus, they consider that the lower operative mortahty is of greater 
importance than the consequences of the less radical procedure. 

According to our experience, the operative mortality even of 
the combined method is so low that this procedure should he 
adopted. We have, however, when dealing with the hailest pa- 
tients, preferred the sacral method, performing a two-stage opera- 
tion introduced by Gobdon-Tatlob, The essentials of this method 
are as follows: At the first stage a colostomy on the sigmoid colon 
is done, a loop of the bowel being brought out (double-barrelled 
colostomy). At the second stage, the procedure is purely sacra!, 
the peritoneum being opened and tbe bowel divided high up and 
extirpated, Tbe end of tbe bowel is ligated and invaginated in 
sucb a way tbat a cul-de-sac closed at the lower end is formed, 
after which the peritoneum is sutured to the bowel, whose invagin- 
ated end is hereby brought into an extraperitoneal position. 

We have used the combined method in 101 cases, the mortality 
being 12.9 per cent, and the sacral method in 17 cases, mortality 
23. 5 per cent. The high death-rate of the latter procedure appears 
to be due to tbe cases in question being the least satisfactory o 

the series, as regards prognosis. 

It is a problem of first importance whether, in cases where 
this is technically feasible, a resection of the rectum with preser 
vation of the anal sphincter should be carried out, or, on the o e 
hand, whether extirpation of the rectum with sacrifice o le 
sphincter and installation of colostomy should more genera , 
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be adopted. At tbe Surgical Clinic of Karolinska Sjukbuset the 
latter procedure bas been preferred. Tlie reason for this has been 
that tbe operation tbus performed was considered to be rendered 
more radical and less dangerous. In addition, it was hoped to be 
able to lower tbe mortality by standardizing tbe tecbnique. In 
tbe Malmo material, with an operability rate of 32 per cent, re- 
section, on tbe contrary, was favoured, being performed in a little 
over tbree-quarters of tbe radical-operated cases, ivitb a mortality 
of 30 per cent. In tbe latter material, extirpation of tbe rectum 
was done on patients with tumours located low down and in cases 
with extensive cancers and gloomy prognosis, tbe mortality bere 
amounting to 61 per cent. In Finstbrer’s series resection was 
carried out in 70 per cent with a deatb-rate lower than that re- 
sulting from extirpation of tbe rectum. Tbe cases subjected to 
tbe latter operation were, however, quite exceptionally unfavour- 
able. Tbe mortalit}’’ for all radical operations in Finsterer's series 
was 20.7 per cent. He is, in view of tbe danger of insufficiently 
radical procedures, of the opinion that resection should not be 
done in cases were tbe tumour reaches so low down that there 
is not 5 cm. of normal bowel wall above tbe sphincter. With 
merely this limitation, no less than 38 per cent of onr rectum 
extirpations would have been debarred from resection. In Finste- 
Rer's resection material, primary wound-healing occurred in but 
15.7 per cent; and, even if fistulae from tbe site of resection to a 
great extent closed spontaneously, it still seems, in spite of Fins- 
terer’s strong enthusiasm, as if the post-operative course following 
our extirpations of tbe rectum bad been smoother. 0. Wangen- 
steen, on a selected material comprising 24 cases of cancer and 3 
cases of ulcerating cobtis performed, exclusively from tbe abdom- 
inal cavity, primary resection of tbe rectal ampulla with a mor- 
tality of 7.4 per cent. Tliis method be does not consider advisable 
m cases of tumours located low down. Neither is it, in bis opinion, 
applicable to tumours located higher up, i. e. such as are large and 
fused with surrounding structures. Similarly, Bacon bas personally 
on a selected material carried out radical resection without col- 
ostomy in 208 cases, using various methods, with an operative 
mortality of 7.6 per cent. He recommends Babcock’s abdomino- 
perineal technique of proctosigmoidectomy vdthout colostomy 
and with preservation of tbe sphincter muscle. Bacon states that 
improvements and refinements in this tecbnique, such as tbe 
estabbsbment of an anterolateral pelvic diaphragm, have pre- 
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vented descent of small bowel into the perineal wound; precise 
maintenance of essential blood supply has obviated retraction 
and necrosis. This procedure has given about 80 per cent con- 
tinence. 


At the follow-up investigation of our material in February, 
1946 it was established that the patients were not too seriously 
discomforted by their colostomy, which we always had installed as 
an anus iliacus on the sigmoid colon. In those cases disposed to- 
wards diarrhoea, the condition can be rendered tolerable by a 
diet-regimen. In view of the favourable results of resection reported 
in the American statistical series referred to above, however, it still 
seems worth considering whether in favourable cases resection 
procedure in one form or another ought not to be employed. 

It is furthermore a highly important question whether ab- 
dominosacral extirpation of the rectum should be performed in 
one or several stages. Hybbinette with but few exceptions oper- 


ated in one stage. Despite the comparatively high operability rate 
of 47 per cent, he obtained a mortality as low as 19.5 per cent.' 
The division of the operation into several stages, however, appears 
steadily to have gained ground, and the statistical investiga*^ion 
which more than any other has furthered this development is that 
of Guleke, who first operated a series of 30 cases in one stage 
with 30 per cent mortality. He subsequently reported a series of 
100 cases operated in two stages with a mortality of 3 per cent. 
The interval between the stages was from 6 to 8 weeks. Guueke 
considers that the advantages of operating in several stages are 
not only derived from each operation being rendered shorter an 
less impairing, but, above all, from tbe patient’s becoming detoxi- 
cated by the colostomy done at the first stage. In addition he is 
of the opinion that the infection at the site of the growth decreases, 
the danger of infection of the wound cavity and the peritoneum 
thereby being diminished. . 

lYhen, in February 1945, our material was surveyed, 3 ou o 
89 abdominosacral extirpations of the rectum yvith colostoni} on 
colon sigmoideum had been carried out in one stage with ■ 
cent mortahty, and 55 by two-stage procedure with 20 per cen 
mortality. Of the latter, 5 had died after the first stage an “ ^ 
the second stage. Among the 50 patients surxdving the ns ® 
the second stage in 33 instances was performed abdomina ) 
well as sacrally, and in 17 cases so great a part of the 
had been carried through at the first stage that the secon s c 


as 

re 
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could be performed entirely by the sacral route. Between the first 
and second stages, on an average 52 days had elapsed. Naturally 
there are more unfavourable cases among those operated in two 
stages, but we consider, however, that this is not the sole cause of 
the great difference in mortality. There is no doubt that in many 
cases the second stage was considerably complicated by adhesions 
forming after the first operation. In 2 cases these adhesions caused 
tearing of the stump of the rectum at the second stage, fatal 
peritonitis ensuing. In another case a peritonitis with fatal issue 
developed after the first stage originating from the rectal stump. 
Of the 11 fatahties after two-stage operation no less than 7 are 
accounted for by infection at the site of operation or by peritonitis. 
We then considered that the results might be improved by reserv- 
ing the two-stage procedure for cases with ileus or those that, 
during the operation, show signs of not being able to endure one- 
stage procedure. It follows as a matter of course that cases a priori 
regarded as inoperable, but becoming amenable to extirpation 
of the rectum after colostomy and X-ray therapy, always will 
have to be operated upon in two stages. On these widened indica- 
tions for one-stage operation we later, out of 14 radical opera- 
tions commenced upon, in 11 cases, among which several were 
unfavourable, performed the operation in one stage without 
fatahties. 

Our present material consists of 101 abdominosacral extirpations 
of the rectum, 45 of which were performed in one stage with 4.4 
per cent mortality, and 56 in two stages, mortality 19.6 per cent 
(see Table 2). Contributory causes towards our favourable ex- 
perience with the wider use of one-stage procedure seem to be 
(i) closer control of fluid, protein and salt balances, (ii) more 
efficacious shock prophylaxis and therapy, (iii) better means of 
preventing and treating thrombosis, (iv) the possibility of com- 
bating infection with chemotherapeutics, and recently with 
penicillin, (v) improved methods of anaesthetization. 

The reports in literature of the results of two-stage procedures 
may have been erroneously optimistic in that operable cases that 
died after the first stage of an intended radical operation were 
unintentionally transferred to the palliative colostomy group. 
In order to obtain a correct evaluation of the advantages and 
drawbacks of a one-stage as against a two-stage procedure, natur- 
ally the operable cases ending fatally after the first stage must be 
included in the group of radical-operated cases. 
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Table 2. 

Material 0 / Cancer Becti and Ani. 


Method of treatment 

Number 

Deaths 


Combined operation 




Extirpation of rectum with anus 




iliacns total 

101 

13 

12 9 

of -which 1-stage 

45 

2 

4.t 

> > 2- > 

56 

11 

19.6 

Perineo-coccygeal operation . total 

17 

4 

23.5 

Extirpation of rectum with anns iliacns 

16 

4 

25.0 

Resection of rectum 

1 

0 

0 

Total 

118 

17 

14.4 

Lesser operations 




Laparotomy -f colostomy -t- extirpation 




of tumour 

1 

0 

0 

Local extirpation of tumour through 




anus 

2 

0 

0 

Local excision of cancer ani .... 

1 

0 

0 

Total of radical-operated 

122 

17 

13.9 

Palliative operations 




Anus iliacns sin 

49 

2 

4.1 

Cecal fistula 

1 

1 


Explorative laparotomy 

3 

1 


Only stage I of intended radical opera- 




tion (now under X-ray treatment) . 

4 

0 


Not operated 

8 



Total 

187 




Palliative colostomy was performed in 49 cases, the death-rate 
being 4.1 per cent. In 35 of these cases only a loop of the bovel 
without division was brought out (double-barrelled colostomy). 

The material is of too recent date to allow of drawing any con- 
clusions as to the final results. These will be interesting, as it 
naturally is a debatable point whether it is worth while to operate 
in far advanced cases. We have, by way of example, of late er en 
treated 3 cases with liver metastases by extirpation of the rectum. 
We are of the opinion that these patients are more comforta e 
on removal of the primary tumour. Moreover, it is known tm 
patients with liver metastases in many instances may h' c or 
several years, and it is, therefore, not at all impossible that ic 
life expectancy may be increased by this treatment. The resii » 
of the follow-up investigation in February, 1945 are to be foun lU 
Table 3. This table shows that no less than 8 patients died of cancer 
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during the first year after operation. It is, however, to he noted 
that no death occurred during the first six months following extir- 
pation of the rectum. 


Tabic 3. 

Follotv-up, in Febrmry 1945, of the 89 Patients having survived 
Combined and Sacral Extirpations and Resections of the Pedum. 


Years 

after 

operation 

Living 

Deaths 

from 

cancer 

Deaths from 
intercnrrent 
diseases 

0 to 1 

23 

8 


1 1 to 2 

15 

6 


2 to 3 

7 

6 

1 

3 to 4 

12 


1 

4 to 5 

10 




At the follow-up investigation carried out simultaneously among 
those patients, on whom palliative colostomy had been performed 
(Table 4), it was found that of 45 who had survived the operation, 
only 7 still were living. Among these, 27 months was the longest 
duration of life. The average duration of life for the 38 deceased 
was no more than 11.6 months. Of the colostomy patients 36 had 
been treated with X-rays. The low average of life duration among 
the cases of palliative operations is naturally to some extent due 
to the fact that this group by reason of our wndened indications for 
radical operation, was deprived of the more favourable cases. Still, 
we consider this figure as an indication that extirpation of the 
rectum or resection should be performed still more frequently in 
far advanced cases, even hver metastases not necessarily consti- 
tuting a contraindication. 


Table 4. 

Follow-up, in February 1945, of the 45 Patients having survived 
Palliative Colostomy. 


Years efter 
operation 

Living 

Deaths 

0 to 1 

6 

25 

1 to 2 


11 

2 to 3 

1 

2 
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As to X-xay therapy, we are of the opinion that 12 cases ori- 
ginally regarded as inoperable, after colostomy and subsequent 
X-ray treatment were rendered amenable to extirpation of the 
rectum. It is, of course, difficult to decide to what extent this is 
due, on the one hand, to the colostomy, or, on the other, to the 
X-ray therapy. In 3 cases after this treatment the tumour vanished 
so completely that it was not possible to detect it in the specimen, 
not even by microscopical examination. In one of these cases, how- 
ever, malignancy could be demonstrated in a lymphatic gland. It 
is, therefore, important in cases thus treated first to perform a 
biopsy, hereby precluding uncertainty as to the actual existence 
of cancel. However, from such cases there should not be drawn the 
misleading inference that a radical procedure might be superfluous, 
as X-ray therapy cannot be expected to affect possible lynipho- 
glandular metastases, even provided that direct irradiation of the 
primary growth can be achieved by removal of a portion of the 
sacrum and by division of the rectum. 


Summary. 

At the Surgical Clinic of Karolinska Sjukhuset during just over 
6^2 years, 187 cases of carcinoma of the rectum and anus were 
treated. Out of these 122 cases, i. e. 65 per cent, were subjected to 
some form of so-called radical operation. 

In order to render the procedure as radical as possible abdomino- 
sacral extirpation of the rectum was generally performed. Onl) 
when dealing with the very frailest patients was the sacral route 
employed, viz. according to the Gordon-Taylor method. The 
operative mortality for all radical-operated cases was 13.9 per cent. 
For the 101 abdominosacral extirpations of the rectum this rate 
was 12.9 per cent; for the 45 cases out of these operated in oiw 
stage, 4.4 per cent, and for the remaining 56 cases operatec m 
two stages, 19.6 per cent. The death-rate among the 17 patien s 
operated by the sacral route was 23.5 per cent. 

According to our opinion the abdominosacral extir^tjon 
the rectum should, as a rule, be performed in one stage, le w 
stage procedure, however, should be employed ir cases wit 1 1 cii > 
or in those cases that during the operation exhibit signs o 
being able to endure one-stage procedure. In addition, t e 
stage procedure is carried out in cases at first regarded as mop 
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able, but, after colostomy and X-ray treatment, becoming amen- 
able to extirpation of the rectum. 

The series is of too recent date to allow of any appraisement 
of final results, but tbe short duration of life, viz. scarcely one 
year, for patients treated by palliative operation indicates that 
extirpation or resection of the rectum should be performed also in 
far advanced cases, and even if, for example, liver metastases are 
present. 

Zusaiiimciifassung. 

In der Chirurgischen Universitatsldinik des Karolinischen Kran- 
kenhauses sind in reichlich 5^2 Jahren 187 Fiille von Cancer recti 
ct ani in Pflege gewesen. Von diesen ist an 122, also an 65 %, 
irgend eine Form von Radikaloperation vorgenommen worden. 

In der Absicht, den E ingriff moglichst radikal zu gestalten, ist 
in der Hegel die abdominosakrale Rektumexstirpation vorgenom- 
men worden. Nur die gebrechlichsten Falle sind sakral ojjeriert 
worden, und zwar nach der Methode von Gordon-Taylor. Die 
Operationsmortalitat samtlicher radikaloperierter Falle betrug 
13.9 %. Bei den 101 abdominosakralen Rektumexstirpationen war 
die Operationsmortalitat 12.9 %, darunter bei 45 einzeitig Ope- 
rierten 4.4 %, bei 56 zweizeitig Operierten 19.6 %. Bei den 17 
sakral Operierten betrug die Sterblichkeit 23.5 %. 

Unserer Auffassung nach ist die abdominosakrale Rektumex- 
stirpation in der Regel einzeitig vorzunehmen. Die Operation soil 
jedoch zweizeitig ausgefiihrt werden bei denjenigen Fallen, die 
einen Ileus aufweisen, oder die wahrend der Operation selbst die 
Vermutung aufkommen lassen, dass sie einen einzeitigen Eingriff 
nicht vertragen werden. Ausserdem wird der Eingriff zweizeitig 
vorgenommen werden in denjenigen Fallen, die primiir als inoper- 
abel aufgefasst wurden, nach Kolostomie und Rbntgenbehandlung 
jedoch ciner Rektumexstirpation zuganglich werden. 

Das Material ist noch allzu frisch, um eine Beurteilung der 
Spatresultate zu erlauben, dock spricht die kurze Lebensdauer von 
kaum einem Jahr bei den palliativ operierten Fallen fiir die Vor- 
nahuie einer Rektumexstirpation oder Resektion selbst in weit 
vorgeschrittenen Fallen, sogar wenn z. B. Lebermetastasen vor- 
liegen. 

R6siim(j. 

A la clinique chirurgicale de I’Hopital Carolin, on a traite pen- 
dant plus de 5^2 ans 187 cas de cancer du rectum et de Fanus. 
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122 cas, c est-a-dire 65 %, ont ete soumis a Fune ou I’autre forme 
d’op oration radicale. 

Visant a nne intervention anssi radicale que possible, on a en 
general pratique Textirpation sacro-abdominale du rectum. Seuls 
les cas les plus delicats ont ete operes par la voie sacree, suivant 
la metbode de Gordon-Taylor. La mortality op&atoire concernant 
tons les cas d’operation radicale a ete de 13.9 %. Celle des extir- 
pations sacro-abdominales a ete de 12.9 %; 4.4 % dans les 45 cas 
operes en une seance et 19.6 % dans les 56 cas operes en deux 
seances. Sur les 17 cas operes par voie sacree, la mortalite a ete 
de 23.5 %. 

A notre avis, il faut executer I’extirpation sacroabdominale du 
rectum en une seance. Cependant on operera en deux seances dans 
les cas dbleus ou lorsqu’on constate que Foperation en une seance 
epuise trop le malade. On op ere egalement en deux seances dans 
les cas que Fon considere d'emblee comme inoperables, mais qui 
sont susceptibles d'extirpation rectale apres colostomie et traite- 
ment aux rayons. 

Le materiel est trop frais pour permettre une appreciation des 
xesultats eloignes, mais la courte survie d'un an apres les opera- 
tions palliatives ddmontre qu’il faut recourir a Fextirpation ou a la 
resection du rectum meme dans les cas avancds et bien qu’il existe 
par exemple des metastases dans le foie. 


References. 

1. Bacon, H.; Surgery, Gynecol, and Obstet., 1945: 81: to 127. 

— 2. Eiken, Th., and Hybbinette, S.: Forhandlinger ved Nord^t 
kirurgisk Forenings 21 mode i Goteborg 1937. — 3. Finsteeeb, - 
Arcbiv f. Klin. Cbirurgie, 1941: 202: 15 to 83. — 4. Gilchrist, K., an(^ 
David, V.: Annals of surgery, 1938: 108: 621 to 642. 5. Goetze, .. 

Zentralblatt f. Cbirurgie, 1931: 58: 1746 to 1766. — 6. Goetze, U.: 
Arcbiv f. Klin. Cbirurgie, 1934: 180: 240 to 263. 7. Guleke, 'i 

Arcbiv f. Klin. Cbirurgie, 1936: 186: 475 to 497. — 8. " 

Zentralblatt f. Cbirurgie, 1937: 64: 743 to 745. — 9. Guleke, 
Cbirurg, 1941: 13; 657 to 667. — 10. Kock, F.: S^ensk IDrurgisk i or 
enings forbandlingar, March 1945. — 11. 

Lvmpb node metastases, 1942. Oxford medical Public. 12. \ an ^ 
STEEN, 0.: Surgery, Gynecol, and Obstet., 1945; 81; 1 to '• 

13. Westhues, H.; Die Patbologiscb-anatomiscben Grund agen 
Cbirurgie des Rektumkarzinoms. Leipzig 1934. 



Aus der anatomischen Abteilung des Karolinischen Institutes. 


Die Einwirkiuig von Priscol aiif die Heilimg 

von Frakturen. 

Von 

E. BOHM und G. FLYGER. 


Die vorliegende Arbeit soil in erster Linie eine Fortsetzung 
zu einer friiber (1943) von uns publizierten Arbeit iiber die Fnn- 
wirkung von lokalen Novokaininjelrtionen bei der Heilung von 
Frakturen darstellen. 

Die llesultate, zu denen wir dabei gelangten, bestanden darin, 
dass mit Novokain behandelte Frakturen eine schneller ein- 
setzende Hyperamie als unbebandelte aufweisen sowie dass die 
Heilung von Frakturen in einem rascberen Tempo vor sicli zu 
gehen scbeint. 

Die Praparate der Kovokaingruppe baben ausser ibrer anastbe- 
tiscben Wirkung aucb ein Vermogen die Blutgefasse zu dila- 
tieren, was auf einer Blockierung, der Vasokonstrilctoren berubt. 
Die Frage, mit der wir uns in erster Linie zu befassen baben ist 
die, ob die giinstige Einwirkung des Eovokains auf die Heilung 
von Frakturen seiner Einwirkung auf die Gefasse oder seiner 
Anastbesievirkung, d. b. also der Aufbebung einer Scbmerz- 
zustandes der eine Gefasskontraktion in Gefolge bat, zuzu- 
scbreiben ist, oder aber inwieweit es sicb bierbei um eine Kom- 
bination dieser beiden 'VVirkungen bandelt. 

Bei dem Versucbe, IHaibeit biexuber zu gewinnen, baben 
wir eine Untersucbung von genau der gleicben Art wie die oben 
erwabnte vorgenommen jedocb mit der Ausnabme, dass wir 
uns anstelle von Novokain des Praparates Priscol (Ciba) bedienten. 
Dieses Praparat mit der chemiscben Zusammensetzung 2-Ben- 
zylimidazobn-HCl, bewirlct sowobl nacb oraler wie parentaler 
Appbkation eine Icraftige Hyperamie vor allem in den Extremi- 
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taten und der Haut. Die Hyperamie wird diu’cL. eiiie Gefiiss- 
dilation, die liauptsacHicii den arteriellen Teil des Kapilhr- 
systems, vornelimlicli die Arteriolen zu betreffen scbeint, liervor- 
gerufen. Die Gefassdilation ihierseits entstebt daduxch, dass das 
Priscol den Sympathicus hemmt, wobei sicb der Gefasstonus ver- 
ringert (SIeyer 1939, 1941). Trotzdem es bauptsacblicb der ar- 
terielle Teil des Gefass-Systems ist, der bier beeinflussfc wird, 
bandelt es sicb bierbei jedocbkeineswegsnmeinenStasis-Znstancl, 
was u. a. von Meyer u. Muller (1939) nacbgewiesen wurde. 
Diese Iconnten namlicb nacb Priscolbebandlung eine gesteigerte 
Durcbblntnng konstatieren und die Hnterber aucb kbniscb fest- 
stellbare Farbenveranderung in der Haul spricbt ebenfalls nicht 
fur eine Stasis. 

Die grosse Rolle, die die Blutversorgung bei der Heiluug von 
Frakturen spielt, ist seit langem bekannt gewesen, und man hat 
eine IJnnienge von XJntersucbungen anf diesem Gebiete voigc- 
nomnaen. Teils bat man den Effekt von Sympatbektomien stadieit 
und teils bat naan in der einen oder anderen Form dem Korper 
Pbarmaka zugefiibrt, die die Gefassversorgung beeinflussfc baben. 

McMaster u. Rooms (1935) studierten den Effekt von 
lumbaler Sympathektoniie bei Fibulafralcturen bei Hunden. Als 
Resultat zeigte sicb eine langsamere Heilung als bei nicbt sym- 
patbektomierten Tieren. Sie pruften aucb den Effekt von venoser 
Stasis durcb Ligatur der linken Fcmoralis. In diesen Fallen 
verbef die Heilung um 2 — 3 Wocben scbneller. Lexer (1936) 
fasst die Resultate seiner experimentellen Unfcersucbungen iiber 
die Eimvirlcung der Sympatbektomie auf die Heilung von Frak- 
turen folgendermassen zusammen: 

1. Gesteigerte Kallusbildung, die mit der Hyperamie Scbritt 
bait. 

2. Eine langer andauernde Hyperamie. 

3. Eine langer andauernde lakunare Resorption der Knocben 
fragniente und eine daber scblecbte Konsobdierung. 

Hinsicbtlicb der M'irkung von AcetylcboHn und Histannn 
baben Neuburger und Scholl (1935 n. 1937) bewiesen, ca-s 
diese keinen Effelct anf die Heilung von Frakturen ausiiben, class 
sie dagegen aber das Risiko fur Ank}dose und Mus 'e a rop i 
ausscbalten oder berabsetzen. 

• Mebrere andere Arbeiten konnten in diesein Zusammen iMo 
angefivbrt werden. Zusammenfassend kann man jedocb von c c-cn 
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sagen, dass sie bei weiteni nicbt iibereinstimmen. Nacb unserer 
Auffassung liegt eine der Hauptursaclien bierzu in dem Umstand, 
dass die Fraktureii, die miteinander vergbchen werden, meistens 
nicbt die geringste Ahnbclilceit miteinander aufweisen. In einem 
Teil der Falle liegen die Frakturen ideal, in anderen Fallen findet 
man niehr oder weniger kraftige Dislozierungen vor. Diese konnen 
zwiscbcn einer unbedeutenden ad latus-Verscbiebung bis zii einer 
ausgepragten Winkelstellung event, mit Interposition variieren. 
Die Voraussetzung dafiir aber, dass man sick fiir bereclitigt halt, 
aus Vergleichen Schlussfolgerungen zu zieben, ist die, dass das 
Material so gleicbartig wie mogbcb ist. 


^Material imd Methodik. 

Sowohl das Material wie die Methodik bei dieser Untersncbimg 
soil bier nur in Kiirze beriibrt werden, da sie gcnau dieselben 
wie in unserer friiberen Arbeit sind und man sie dort in genauer 
Wiedergabe finden kann. Das Versucbsmaterial bestand aus er- 
wacbsenen Ratten, die mit einer hinsicbtlicb des Vitaminbedarfs 
vollwertigen Kost gefiittert worden waren. Jede Gruppe entbielt 
seeks bis aebt Tiere. Als Versuebsfrakturen bedienten wir uns 
supramalleolarer Fibulafrakturen, da man bei diesen durcb die 
Tibia eine gewisse Fixation erbalt und daber nicbt mit allzu 
grossen Dislozierungen zu reebnen bat. Durcb Rontgenkontrolle 
baben wir uns davon iiberzeugt, dass die Frakturen ein gleicb- 
artiges Ausseben batten. 

In der ersten Woebe nacb der Fralrturierung bekam eine Serie 
der Tiere morgens und abends 0.25 cc Priscol intramuskular 
eingespritzt. Dieses Dosis entspriebt c:a 12 mg/kg des Kbrper- 
gewiebts. Man bat bei Hunden einen deutlicben Gefasseffekt 
des Praparates bei einer Dosis von 5 mg/kg intramuskular er- 
balten, sodass uns daber die oben angegebene Dosis als aus- 
reicbend ersebeint. Wahrend der zweiten Woebe nacb der Frak- 
turierung baben die Tiere taglicb nur nock eine Dosis erbalten 
und nacb der zweiten Woebe gar keine mebr. Die Tiere wurden 
alsdann 6, 10. 14 and 25 Tage nacb dem Beginn des Versuches 
getotet. Zu diesen Zeitpunkten baben wir die Frakturen teilweise 
bistologiscb und teilweise — naebdem die Praparate gem. Schae- 
per durebsiebtig gemaebt worden waren — mit Hinblicfc auf 
die Vaskularisierung untersuebt. 
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Resultate. 

Bin Vergleicli zwischen den Gefassverlialtmssen der unbelian- 
delten und behandelten Tiere zeigt folgendes: 

6-Tage-Tiere (= Tiere, die nacL. 6 Tagen getotet M'urden); 
Sowobl bei der bebandelten Serie wie bei der Kontrollserie lietd 
eine massige Hyperamie vor, die jedocli bei der ersten Serie 
iiberwiegt. 

lO-Tage-Tiere: Die Gefassdicbte hat sich nun bei beiden Serien 
gesteigert. Es liegt jedoch. nicht langer ein nennenswextex Ijnter- 
schied zwischen ihnen vor, wenn auch die imbehandelten Frak- 
turen am meisteu von der Steigerung betxoffen wurden, 

14-Tage-Tiere: Zu diesem Zeitpunkt liegt ein maximalex Unter- 
schied zwischen den beiden Serien vox. Die Vaskulaxisiexung bat 
sich bei beiden etwas erhoht, jedoch deuthch mehr bei der be- 
handelten Serie. 

25-Tage-Tiere: Im grossen ganzen ist keine Veranderung in der 
Gefassdichte eingetreten. 

Das histologische Bild der Erakturen zeigt folgendes; 

G-Tage-Tiere: In beiden Serien massig grosser Kallus. Beide 
enthalten auch in den gleichen Proportionen reichhch Bindegewebe 
nnd Knorpel sowie einzelne Inseln von neugebildeten Knoehen. 

10-Tage-Tiere: Bei beiden Serien grosser Kallus, dex sparsam 
Bindegewebe nnd reichlich Knorpel enthalt, jedoch ohne einen 
augenfalligen Unterschied zwischen den Kontrollfralrtuxen und 
den behandelten Fraktuxen. Dagegen kommt in den behandelten 
Serien eine reichlichere Knochenneubildung vor. 

14-Tage~Tiere: Weiterhin bei beiden Serien grosser Kallus, der 
in massigen Mengen Bindegewebe und Knorpel enthalt.^ Die 
Menge an neugebildeten Knochen riberwiegt jedoch noch bei en 
behandelten Tieren. 

25-Tage-Tiere: Hier zeigt sich ein augenfiilliger Unterscbied. in 
der Grosse des Kallus, der bei der behandelten Serie grosser is . 
Bei beiden Serien sind praktisch genommen sowoU Bindegev e c 
vde Knorpel verschwunden. Dagegen weisen die behan c en 
Erakturen weiterhin eine grosseie Knochenneubildung au . me 
weiter vorgeschrittene Reorganisation kann nicht bemerkt u er en. 
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Discussion. 

Die Gefiissverlialtnisse der Fralcturen zn den verscliiedenen 
Zeitpunkten gehen in grossen Ziigen aiis Abb. hervor. Wie^ inan 
daraus ersiekt, verlauft die Vaskularisierung bei beiden berien 
pralctisch genommen parallel. Sie halt sick jedock in der Kontroll- 
serie immer etwas unter den mit Priscol bekandelten Frakturen. 



Novokainbohandelte Frakturen. 

— • — Priscolbebandelte » 

'Onbehandelte * 


Die, mit Novokain bekandelt noirden (Abb.), zeigen teils, dass das 
Hyperamiemaximum bei diesen zeitiger eintritt als bei denen, 
die mit Priscol bekandelt wurden, teils, dass wir im erstenFalle 
gleickzeitig mit dem Hyperamiemaximum eine grossere Gefass- 
dickte als bei den letzteren Tiere erkalten, und teils endlich, 
dass wir am 25. Tage wieder vollstandig normale Gefassverhalt- 
nisse um die Frakturen erkalten haben. Dies muss nack unserer 
Meinung darauf beruken, dass die mit Novokain bekandelten 
Frakturen zum Unterschied von den mit Priscol bekandelten 
zu diesem Zeitpunkt so gut wie vollstandig gekeilt sind und sick 
aus diesem Grunde auck die Blutversorgung des Knockens wieder 
normal abspielt. Nack unseren Versucken zu sckliessen, sckeint 
also das Novokain einen starker kyperamisierenden Effekt als 
das Priscol zu haben. Dies kann damit erklart werden, dass 
Acfa chir. Scandhiav. Vol. XCIV, 
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ein von den Fraktnren ausgehender Schmerz-Zustand mit nacli^ 
folgender lokaler Gefasskontralrtion vorliegt, den das Novokaia 
zum Unterscliied vom Priscol eliminiert. 

Die Heilung von Fraktnren ist direkt proportional mit dcr 
Gefassversorgung, was n. a. von Lexer nackgewieseu wird. 
Am Anfang von Heilungsprozessen ist eine Hyperamie viin- 
sclienswert nnd vorteilkaft. Danert sie indessen zu lange an, 
so wirkt sie dnrcli eine gleickzeitige Resorption einer Konsoli- 
dierung der Fraktur entgegen. In Ubereinstimmung kiermifliaben 
wir mix wakrend der ersten II Tage Priscol verabreickt. 

Die Heilung der Fraktnren kat sick anf folgende ^Yeise ab- 
gespielt. Am 6. Tage liegt kein Untersckied im histologiscben 
Ausseken der Fraktnren vor, nack 10 Tagen aber entkalten die 
mit Priscol bekandelten Fraktnren eine weiter vorgesckrittene 
Knockenneubildung. Das Vorkommen von Bindegewebe and 
Knorpel ist dagegen bei beiden Serien ungefar gleickmassig. 
Diese gesteigerte Knockenneubildung muss als ein weiter vorge- 
sckiittenes Stadium im Heilungsprozess ausgelegt werden. Die 
Grosse des Kallus ist praktisck genommen sowokl bei den be- 
kandelten Avie bei den nickt bekandelten Fallen gleickartig, was 
jedock nickt bedeutet, dass die Heilung gleick weit vorgesckritten 
ist. Ein grosser Kallus kann ja ledigkck von Bindegewebe und 
Knorpel bedingt werden. Die Proportionen der versckiedenen 
Komjionenten sind es, die den Ausscklag geben. Nack 11 Tagen 
sind keine grosseren Veranderungen eingetreten. Am 25. Tage 
ist bei den bekandelten Tieren die Grosse des Kallus augenfiillig 
umfangreicker. Der Heilungsprozess ist jetzt soweit fortgescbrit- 
ten, das in keiner der Serien Bindegewebe oder Knorpel vorkonimt. 
Im Verkaltnis zu der Grosse des Kallus entkalten jedock die be- 
kandelten Fraktnren mekr Knockenneubildung. Dagegen ist fest- 
zustellen, dass irgendeine Reorganisation in der Form yon neiige- 
bildeten Markhoklen u. s. w. weder bei den Kontrolltieren noc i 
bei den bekandelten Tieren beobachtet werden kann. 

Vergleickt man die mit Priscol bekandelten Fralcturen mit eii 
mit Novokain bekandelten Fraktnren, so findet man, dass le 
letzteren eine bedeutend scknellere Heilung durckgemackt ka cm 
Bereits am 10. Tage kommt bei diesen nur wenig Bindegeae c 
vor, wakrend man ein reickliches Vorkommen A'on neugebi e en 
Knocken beobackten kann. Die mit Priscol bekandelten Fra 'tiucn 
wiesen jedock auck weiterkin Bindegewebe auf, und die Knoc len 
neubilduug ist auck nickt soAveit vorgesckritten aa ie ei c en 
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Novokaintiereri. Die Frakturen bei diesen. Tieren sind nacb 25 
Tagen praktiscb gesehen geheilt, und zwar mit einer weit fort- 
gesclirittenen Reorganisation. Etwas entsprechendes kann bei den 
Priscoltieren niclit entdeckt werden. 

Zusammenfassend kann man sagen, dass die .niit Priscol be- 
handelten Frakturen eine gesteigerte Hyperamie und eine etwas 
schnellere Heilung im Yerbaltnis zu Normalfrakturen aufwei- 
sen. BinVergleicb zwischen den mit Priscol und Novokainbelian- 
delten Frakturen zeigt, dass die letzteren sowolil in der Frage der 
Vaskularisierung wie der Heilungsgeschwindigkeit bedeutend vor 
den ersteren liegen. Da beide Praparate eine Sympathicusbem- 
mende Wirkung baben, scbeint es daber offenbar zu sein, dass 
das anastbetiscbe Vermogen, das daruber binaus dem Novokain' 
zur Verfiigung stebt, diesen Unterschied im AYirkungsgrad bedingt. 

Ziisammeiifassiiiig. 

Die vorliegende Arbeit ist die Fortsetzung einer von den Yer- 
fassern fruber ausgefubrten Untersucbung uber den Einfluss 
ortlicber Novokaininjektionen auf die Frakturheilung (Bohm und 
Flyger 1943). Die Versucbsmetbodik war die gleicbe, nur wurde 
bier ein gefasserweiterndes Mittel, Priscol, verwendet. Es wurde 
beabsicbtigt, die Wirkung einer zum Unterscbied vom Novokain 
lediglicb gefasserweiternden »Substanz auf die Bruchbeilung . zu 
studieren. 

Wir sind zu folgenden Resultaten gelangt: 

1. Mit Priscol bebandelte Frakturen lassen, im Vergleicb zu 
unbebandelten Knochenbrucben, eine gesteigerte Hyperamie und 
eine etwas rascbere Heilung erkennen. 

2. Ein Vergleicb zwiscben mit Priscol und mit NoVokain be- 
handelten Frakturen lebrt, dass die letzteren in bezug auf sowolil 
Vaskularisierung als auch Heilungstempo die ersteren erbeblicb 
iibertreffen. Die Ursacbe hierfiir scbeint uns die -zu sein, dass 
das Novokain neben seiner Gefasswirkung aucb einen anastbesie- 
renden Effekt besitzt. 

Summary. 

The work consists of a continuation of an investigation pre- 
viously carried out by the author on the action of local injections 
of novocaine in the healing of fractures. (Bohm &; Flyger 1943.) 
The test methods have been the same except that they have 
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used a vessel-dilating substance — priscol. The idea has been to 
study the effect on the healing of fractures of a substance differ- 
ing from novocaine in that it was solely a vessel-diluting one. 

The results which we have achieved are; 

1. Fractures treated with priscol show an increased hyperemia 
and a somewhat more rapid healing action as compared with 
untreated fractures. 

2. A comparison between fractures treated with priscol and 
those treated wdth novocaine show that the latter, both with 
regard to vascularization and the speed of healing, is far in ad- 
vance of the former. It appears to us that the reason for this is 
that novocaine, in addition to its effect on the vessels, has also 
an anesthetizing effect. 

Resume. 

Ce travail est la continuation des recherches anterieures des 
auteurs sur Teffet des injections locales de novocaine sur la gue- 
rison des fractures (Bohm et Flygeu, 1943). La methode experi- 
mentale est restee la meme, sarrf que cette fois-ci un remade 
vasodilatateur, le Priscol, a ete utilise. Le but poursuivi etait 
d'etudier Faction sur la consolidation des fractures d'un corps 
uniquement vasodilatateur, a la difference de la novocaine. 

Voioi les resultats auxquels nous sommes arrives; 

1. Les fractures traitees par le Priscol, comparees a celles sans 
traitement special, presentent une augmentation do Fhyperemie 
et guerissent un peu plus vite. 

2. La comparison des fractures traitees par le Priscol et par la 
novocaine montre que celles-ci ont une grande avance sur celles-la, 
tant du point de vue de la vascularisation que de celui de la ra- 
pidite de la gucrison. La cause nous eu parait etre qu en plus e 
son effet vasculaire la novocaine a une action anesthesiante. 
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From Diakonissestiftelsen’s Hospital, Copenhagen. 
Surgical Department A. 
(Surgeon-in-Chief: V. Fogh-ANDERSEN.) 


Harelip and Cleft Palate. 

1,000 Patients Submitted to Operation. 

By 

POUL FOGH-ANDERSEN, It. D. 


The operative treatment of harelip and cleft palate is a field of 
surgery which has gradually become more or less centralized, but 
which has been referred to widely different special branches within 
the different countries, chiefly to infant surgery, plastic surgery, 
and oral surgery. Veau in Paris, the greatest name within modern 
harelip and cleft palate surgery, is a general surgeon who 
has devoted himself entirely to this special branch, but in sev- 
eral places the operations have through a number of years been 
carried out by infant surgeons, e. g. in France (Ombredanne) 
and Sweden (Edberg, Hindmarsh). In most places, however, 
the operations are carried out by surgeons Avho have specialized 
entirely or in part in plastic surgery. This is particularly the case 
in England (Gillies, Kilner, McIndoe, Wardill), Italy 
(Sanvenero-Eosselli), Sweden (Ragnell), and Finland (Fal- 
TiN, Soivio). In Germany a great number of patients are treated 
in the different large oral surgical clinics (Axhausen, Ernst, 
Lindemann, Wassmund). 

In Denmark, like in most other countries, the surgical treat- 
ment was previously carried out in the various hospitals. Grad- 
ually, a number of these operations came to be performed chiefly 
in the Frederik’s Hospital, Copenhagen, and later in the Rigs- 
hospital, besides some other places. We cannot, however, speak 
of a proper centralisation till Dr. Johan Ulrich, who was greatly 
interested in plastic surgery and infant surgery, began to special- 
ize in harelip and cleft palate operations. A very considerable 
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number of these operations were then carried out at the public 
expense in Copenhagen by Dr. Ulbich, at first in Dronuin-T 
Louise’s Bornehospital (Children’s Hospital), and later in Dia° 
konissestiftelsen’s Hospital. The patients came chiefly from See- 
land, Bunen, and the other Danish Islands, whereas a great 
number of cleft palate patients from Jutland were treated by 
prosthesis in the Jutlandish Cleft Palate Clinic in Aarhus (War- 
ming, Baggeb). 

A possibility opened of an effective centralisation for the entire 
country after the enactment of ‘"the Social Eeform” (law on 
public aid, law on people’s insurance, etc.) in 1933. This centrali- 
sation was carried through in the course of the following years 
at the instigation of H. Beeing Liisbebg, Head of the State In- 
stitute for Defects of speech, after which the clinic in Aarhus 
was absorbed in the Institute for Defects of Speech in Copenhagen. 

The result of this centralisation was traceable to an ever in- 
creasing extent within the years following upon Dr. Ulbich’s 
death in 1934, in particular after the dispatch in 1937 (and again 
in 1941) of a circular concerning harelip and cleft palate from the 
Ministry of Social Affairs to all the doctors of the country. In this 
circular the duty is enforced of reporting all fresh cases to the 
Invalidity Insurance Court as soon as the deformity is discovered, 
which generally means immediately after the child’s birth. Subse- 
quently the children will be summoned through the State Insti- 
tute for Defects of Speech for examination in the Institute, with 
ensuing operation, which is undertaken in Diakonissestiftelsen s 
Hospital (by surgeon-in-Chief V. Pogh-Andebsen), and possibly 
treatment by prosthesis, which can be carried out either in the 
Institute for Defects of Speech in Copenhagen or in the Aariius 
Department of this Institute. Later on speech lessons are given, 
which may likewise take place either in Copenhagen or in Aarhus. 
The treatment of these affections falls under special relief and is 
generally free of charge. The number of operations for hare ip 
and cleft palate in Diakonissestiftelsen’s Hospital has increased 
considerably after the effectuation of these proydsions, so that 
about 150 patients are treated now every year by one or more 
operations. 

Frequency. 

The indications as to the frequency of these deformities differ 
somewhat for the different countries, but it; seems .inmost cases 



HARELIP AND CLEFT PALATE. 


215 


to be slightly above 1 per mille. Exact statements as to the natal 
frequency, calculated on the basis of comparatively large numbers 
of cases, are available from a few countries only (France, Pebon, 
and Germany, Gunther). The most comprehensive Danish in- 
vestigation so far into the natal frequency was made by P. Fogh- 
Andbbsen in 1939 on the basis of a review of birth registers and 
case histories from the various maternity departments about 
the country. Among 128,306 births (121,102 live births) there 
were found 193 cases (175 live births) of harelip and/or cleft 
palate, i. e. 1 to 665 or 1.50 per mille (1.45 per mille for live births). 
The frequency seems to be slightly higher in Denmark than in 
most other countries, and the investigation has shown that harelip 
and cleft palate are here among the most frequent congenital 
deformities. As stated above, 18 of the children were still-born, 
i. e. 9 per cent, while 22, i. e. 12 per cent died within the first 
10 days of life. 

Since about 80 to 85 thousand living children have been born 
annually in Denmark witliin recent years, the annual frequency 
of cases of harelip and/or cleft palate must be supposed to be 
about 120, according to the above figures. Owing to the greater 
• mortality among these patients than among normal children 
(see above) only about 100 can be expected to survive the first 
critical period. Within the last few years between 90 and 100 fresh 
cases have been operated on yearly in Diakonissestiftelsen’s 
Hospital (excl. some foreign patients, especially from Norway 
and Sweden), besides that a few of the broadest cleft palates 
have been referred to treatment with prosthesis, so the centralisa- 
tion must be regarded as particularly effective in Denmarl^:. 

The frequency is somewhat smaller in the population than at 
birth, presumably well over 1 per mille, owing to the somewhat 
increased mortality among children with harelip and/or cleft 
palate. The number of patients suffering from harelip and/or 
cleft palate in Denmark is probably ab. 4,000. 

Morphologic Classification. 

Surgeon-in-chief V. Fogh- Andersen operated on 1,000 patients 
with harelip or cleft palate from Dr. Ulrich’s death on Oct. 
1, 1934 till Febr. 1, 1945. The cases have for practical reasons 
been classified as follows: 1) harelip, 2) harelip associated with 
.cleft palate, and 3) isolated cleft palate. 
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1) Harelip (Jabium leporinum or clieiloscMsis) may be simple 
or complicated with a cleft in the alveokr process (cbeiloanatbo- 
scMsis). Further it may be unilateral, occurring then most often 
on the left side, or bilateral, very rarely median. Finally it may 
be incomplete — from a small notch to a cleft that involves almost 
the whole depth of the lip — or complete, i. e. the lip is cleft 
in its full depth right into the nostril. 

2) Harelip associated/ with clejt palate (labium leporinum et 
palatum fissum or cheilognathopalatoschisis, contingently only 
cheilopalatoschisis). The harelip may in this group vary to tlie 
same extent as in group 1), but it is here associated with cleft 
palate. In the cases of unilateral harelip with cleft palate tlie 
vomer is generally attached to one border of the cleft palate, 
and always to the side opposite to that on which the harelip 
is situated. In the cases of bilateral harelip with cleft palate the 
vomer stands free, anteriorly carrying the premaxillary bone, 
which then often projects as a lump under and in front of the 
nose. 

3) Isolated cleft palate (palatum fissum or palatoschisis) may 
involve the soft palate alone (staphyloschisis) — contingently 
only the uvula — or the soft and hard palates (uranostaphylo- 
schisis). The cleft may be narrow or broad, and the palate may be 
short or long, facts that are of importance when the question of 
operation or prosthesis is to be decided on, and when the method 
of a possible operation is to be chosen. 

The distribution of the cases within the different groups appears 
from the following table: 
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Besides these 1.000 patients a few cases of rare, atyqiical facial 
clefts were submitted to operation within the same space of time, 
thus for instance 2 cases of cleft of the cheek (congenital mcca 
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hiatus, ruacrostomia). No further description will, however, be 
given here of these rare affections. 

It appears plainly from the table that the severe cases of hare- 
lip associated with cleft palate are unfortunately by far the most 
frequent to occur. The relative incidence of the three main groups 
in the population seems to be approximately 25 per cent harelip, 
50 per cent harelip associated with cleft palate, and 25 per cent 
isolated cleft palate. 

A peculiar fact, which is met with in most surveys based on 
comparatively great numbers of cases, is the typical sex incidence. 
Most statements indicate a considerable preponderance of boys 
with these deformities; sometimes the ratio is even indicated to 
be nearly 2 to 1 for boys and girls. Of the entire number of cases 
here presented 61 per cent are boys and 39 per cent girls. If, 
however, we regard the individual groups separately it appears 
that the proportion of boys to girls is not the same within the 
different types. Besides being favoured by their absolute minor- 
ity the girls also have a great advantage over the boys from a 
cosmetic point of view. Thus the girls constitute ab. 20 per cent 
only of the patients suffering from the severest of all the forms, 
i. e. double harelip associated with cleft palate, whereas they 
constitute nearly 65 per cent of the patients suffering from iso- 
lated cleft palate, the cosmetically most fortunate form. Similar 
conditions have been found in some of the foreign works (Edberg, 
Eamfe et al.); but most often the cases were too few or otherwise 
unfit for such observations to be made. At least nobody has pre- 
viously pointed out the more frequent occurrence of isolated cleft 
palate among women. 


Inheritance. 

Numerous different theories were formerly advanced as to the 
etiology, such as for instance various diseases or mental shocks 
suffered by the mother during pregnancy, or amniotic band con- 
strictions. Now, however, most investigators adhere to the theory 
•of inheritance^. just like in the cases of various other congenital 
deformities — at least with regard to harelip with or without 
associated cleft palate, whereas isolated cleft palate does not 
always seem to be hereditary. The importance of the hereditary 
•factor appears partly from twin investigations, which show that 
• monozygotic twins are often both deformed, partly from family 
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investigations, since 30 to 40 per cent of the patients have rear 
relations who present the same deformity. The different forms of 
harelip and cleft palate do not alternate freely within one familv 
We have to do here with two different hereditary genes: One 
gene for harelip with or without associated cleft palate, occurrinfr 
most often in men, with a manner of inheritance that is generalh 
of a recessive character ("conditioned dominance”); and one gene 
for .isolated cleft palate, occurring most often in women, and pre- 
senting a dominant manner of inheritance (P. Pogh-Audeesex 
. 1942). The gene may, however, in both cases be present without 
manifesting itself, so that the usual “Mendelian figures” are not 
found. 

The most important empirical figures for genetic prognosis 
have been found to be as follows, calculated on the basis of a 
considerable number of Danish families (ab. 700): If two parents 
get a child with harelip (-f- cleft palate) the chance is about 4.5 
per cent for the children to come. If one of the parents presents 
the deformity in question, the chance is ab. 2 per cent only, as 
long as they have got no children with .harelip, but the chance 
for the children to come rises to 14 per cent as soon as they have 
got one deformed child. As to the hereditary form of isolated cleft 
palate the corresponding figures axe abi 12 per cent, 7 per cent, 
and 17 per cent. It will be understood from these figures that as 
a rule there is no need to take eugenic measures. Yet if one of the 
parents and one or more of the children are deformed, the parents 
are generally dissuaded from getting more children. 

No detailed description will be given here of the emhryohgical 
conditions at the formation of the congenital facial fissures. The 
classical view of the non-coalesced frontal and maxillary processes 
is well-known, but is disproved on essential points by modern 
embryologists supported 'by Veau. 

The diagnosis of these deformities generally follows as a matter 
of course immediately after birth, but it happens that an isolate 
cleft palate is not discovered till milk runs out of the child s no-c 
after the child has made some more or less futile attempts to sue 
In rare cases a minor cleft in the palate may remain unnotice or 
some length of time,, generally till the child has attained the a^c 
at which it should begin to talk, but has difficulty in making 
itself understood on account of a pronounced nasal twang, arc 
lip — at least in its light forms — is chiefly a cosmetic affection, 



HARELIP AND GLEET PALATE. 


219 


whereas cleft palate is a severe deformity. The patients are 
troubled, besides by the difficulties of speech, by a tendency to 
various complications. The most important of these complica- 
tions are otitis media and exogenous infections of the air passages. 

In some cases (10 per cent or more) children born with harelip 
and/or cleft palate present other abnormities as well; but in a 
number of these cases the children are still-born or die shortly 
after birth, thus in cases of anencephaly, hydrocephalus, spina 
bifida, and other such severe deformities. Only a few per cent of 
the children who attain the age at which they are admitted for 
operation for harelip or cleft palate present other deformities 
as well, and if they do, it is generally deformities of extremities 
and defect of intelligence. 

Best Time for Operation. 

Before a detailed description is given of the operative treatment 
it should be pointed out that the most favourable ages for opera- 
tion, which are now generally regarded to be about 2 months for 
harelip and 2 years for cleft palate, were formerly she subject 
of a great deal of discussion. While most surgeons agreed that the 
harelip should be operated on within the first months of life, they 
disagreed with regard to the cleft palate operations. One might 
be tempted to do the operation at a comparatively late point of 
time in order to reduce the operation mortality. On the other 
hand a number of cleft palate patients not operated on must be 
expected to die of a disease caused by their affection, a fact which 
argues in favour of early operation, the more so because the pa- 
tients operated on at an early point of time have from various 
sides been reported to present better results with regard to speech. 

The age of 2 years has been settled as the most favourable 
time for operation of cleft palates, since the operation mortality 
is rather high before that age, in particular within the first year 
of life, and the results of speech become a great deal poorer the 
later the operation is carried out after this date. The spontaneous 
mortahty has so far been mentioned only as an unknown quantity, 
so it has not influenced the fixing of the time for operation. At 
Veau’s instigation I have attempted to fix the mortality rate for 
cleft palate patients not yet operated on, particularly for children 
with isolated cleft palate. This should be possible in Denmark 
where all cases are bound to be reported to the Invalidity Insur- 



220 


POUL FOGH-AJJDBRSEJ}. 

ance Court as soon as ttey have been observed bv doctor o. 
midwife. ^ 

The mortality rate witHn the first 10 days (12 per cent) is 
known from the above-mentioned sample of new-born infants 
published in 1939, which by the way bears out Peron’s findin-^s 
from 1929 in France (13 per cent). There is no essential difference 
between the three types: harelip, harelip associated with cleft 
palate, and isolated cleft palate; but it is remarkable that a great 
number of those who died presented other congenital deformities 
as well. It would be easy to calculate the mortality rate from the 
10th day till the age of operation, if all cases w^ere actually re- 
ported immediately after birth, or at least within the first 10 days. 
The harelip patients are generally reported immediately after 
birth, so that they can be summoned for treatment at the age of 
2 months; but with regard to the isolated cleft palate patients 
only a small number are reported at once — among others be- 
cause the diagnosis is often not made till some time after birth. 
If the present cases submitted to operation are supplemented by 
the total number of reported cases within the same period (1934— 
1944), it appears that well over 10 per cent, i. e. 25 of the cases 
of isolated cleft palate were reported within the first 10 days, 
and 3 of these died before they had attained the age of 2 years, 
all 3 within the first year of life (12 per cent). The collected mor- 
tality rate within the first year of life (“the infant mortality”) 
should thus be nearly 25 per cent, while the “ordinary” infant 
mortality in the population was about 5 per cent "within the same 
period (according to the Danish Year-Book of Statistics). The 
statistical value of the stated mortality rate of 25 per cent is in 
itseK rather insignificant on account of the fairly small figures 
on which the calculation is based, but this percentage accord 
exactly with the infant mortality rate (ab. 25 per cent) found 
among relatives with harelip and cleft palate in the above-men- 
tioned family investigation covering 700 families. 

Since, however, the cleft palates will hardly ever be submittet 
to operation earlier than the harelips, the figure wdiich is of prac^ 
tical importance is that indicating the mortality between the age* 
of 2 months and 2 years for the cleft palate cases reported uithm 
the first 2 months. A calculation of the figures in the manner 
used above shows that 70 of the cases of isolated cleft palate nere 
reported before the age of 2 months, and that 7 of these infan - 
died before the age of 2 years (10 per cent), D Within tlie first am 
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2 witliin. tlie second year of life. Since the deaths occur chiefly 
within the first year of life, the cleft palate operations should be 
carried out at a very early time in order thereby to j)revent these 
deaths to the greatest possible extent. On the other hand the 
operation mortality is, as stated above, rather considerable before 
the age of 2 years, particularly within the first year of life, being 
of a magnitude corresponding almost to the spontaneous mor- 
tality for the reported infants, so accordingly there seems to be 
no indication for operation before the age of 2 years. 


Operative Treatment. 

At the point of time suited for operation, which means at the 
age of 2 months for harelip and 2 years for cleft palate, the in- 
fants are summoned for consultation to the State Institute for De- 
jects of Speech in Copenhagen, where they are examined by the 
surgeon (surgeon-in-chief V. Fogh-Andersen), the otologist (Dr. 
Jerlang), the dentist (Aa. Bloch), and the speech therapist 
(Director Bering Liisberg). If there is indication for operation 
at the point of time in question, the patients are admitted to Dia- 
konissestiftelsen’s Hospital. The young infants, i. e. those who 
have not yet been submitted to operation for harelip or harelip 
associated with cleft palate, are admitted first to the Pediatric 
Department (Physician-in-chief Johannbssen, M. D.), whereas 
the cleft palate patients, some of whom have been operated on 
already for harelip, are admitted direct to the Surgical Depart- 
ment. The young infants are kept under close observation, espe- 
cially with regard to temperature, hemoglobin percentage, sedi- 
mentation rate, and nutritional state, and the operation is post- 
poned if the condition is not satisfactory in every respect. This 
preoperative control in the Pediatric Department is no doubt 
of great importance as a means to reduce as much as possible 
the operation mortality for these 2 months old infants, who are 
often rather delicate. 

The operation is generally carried out in light chloroform anes- 
thesia, which has been found to do the young infants no harm. 
The anesthetic is first given on an open mask, and is subsequently 
administered by means of a Juncker’s apparatus. Local anesthe- 
sia with novocain-adrenalin is applied for older children and adults. 
In the cases of intraoral operations the child is generally placed 
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a. Incision at operation for harelip. 

b. Metal suture inserted from the mucous membrane side, the skin sutured \ritli 
silk. 

c. Overcorrection by tightening of the metal suture. 


with its head hanging down beyond the edge of the table and its 
tongue fixed by means of a silk suture through the apex. 

1) As mentioned above, the infant is operated on for hareUp 
at the age of 2 months. The operation was formerly carried out 
a. m. Mibault, a method which aimed chiefly at rendering bloody 
the edges before they were sewn together, i. e. simple labioraphy. 
The sole technique applied nowadays is one of labioplasty, in- 
troduced by Veau (Fig. 1), the two main principles of which arc 
partly mobilisation of the soft tissue as far as close to the infra- 
orbital foramen, by which a tension is avoided, and partly dis- 
section of the orbicularis muscle in both lip halves, after incisions 
along special lines, with ensuing suturing in layers, i. p. skin, 
musculature, and mucous membrane are united separately, by 
which the muscular ring round the oral orifice is restored. By this 
method a natural fulness and a normal function of the upper 
lip are obtained instead of an atrophic, retracted scar with no 
musculature. The suturing is carried out in the manner that the 
musculature is caught after the dissection by one or two sub- 
cutaneous metal sutures inserted from the mucous membrane 
side and next tightened by tAvisting, by which a marked, tempo- 
rary overcorrection is brought about. Silk sutures are made in 
skin, prolabium, and oral mucous membrane. The sutures arc 
removed 4 to 6 days after the operation. In the cases of double 
harelip one side is operated on first, and the other 6 to 8 weeks 
later. If there is a difference between tbe two sides, the broade.st 
cleft is always treated first in order to avoid too much tension on 
the second operation. The most important of this new technicpie 
a. m. Veau are the dissection and suturing of the musculature, 
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Fig. 2. 

a. Incision at the palato-vomerplasty. 

b. Palate flap and vomer flap connected by two thorough-going sutures. 


features whicli recur in all subsequent modifications (Luhmann, 
Axhausen et al.). 

Most important is tbe treatment of group 2), harelip associated 
with cleft palate, for besides being by far tbe most comprehensive 
one, as mentioned before, this group causes the greatest inva- 
lidity, in so far as it affects both looks and speech, finally group 
2) is also one of immediate moment, because quite new possibili- 
ties for the operative treatment of cleft palate have been created 
here through Veau’s contributions. 

The unilateral cases will be described first. The harelip is 
treated by labioplasty a. m. Veau in the manner described above. 
Owing to the great diasthasis between the lip halves the mobili- 
sation mentioned above of the soft tissue is particularly important 
in the cases of these patients in order to avoid tension. The nostril 
being generally greatly depressed, the ala nasi is cut free sub- 
cutaneously and sutured to the nasal septum. The anterior part 
of the cleft palate is generally closed simultaneously with the 
harelip by a special technique, likewise indicated by Veau (Mg. 
2). A muco-periosteal flap is detached from the sloping, free sur- 
face of the vomer. This flap, which is adherent superiorly, is 
everted, so that the bloody surface is turned downwards. An 
oblong muco-periosteal flap, which is adherent posteriorly, is 
detached from the lower surface- of the free half of the palate to 
an extent corresponding to the hard palate. This flap can gen- 
erally be streched somewhat by detachment of the greater 
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a. b. 

Fig. 3. 

a and b. Bilateral harelip and cleft palate admitted for operation of the cleft 
palate. The harelip treated previously elsewhere after a preceding 
Baedeleben’s operation. 

palatine artery, after which it is shifted medially, still ■nith the 
bloody surface turned upwards. The bloody surfaces of these two 
flaps are connected by means of a few thorough-going sutures. It is 
possible in most cases first to detach the nasal mucous membrane 
from the upper surface of the free half of the palate and, after 
stretching, to suture it to the edge of the vomer flap. This palato- 
vomerplasty a. m. Veau leaves a good floor in the nasal cavity, 
and the cleft is reduced to a cleft in the soft palate, which can 
generally with facility be closed at the age of 2 years. 

As for the bilateral cases the harelip is submitted to labioplastj 
first on one side, generally preceded by palato-vomerplasty as 
described above, and 6 to 8 months later on the other side. Bar 
deleben’s operation, which was formerly so commonly app lec , 
is never used. This operation consisted in a subperiosteal cutting 
through or wedge-shaped excision of the vomer, which was ne 
cessary to avoid the great tension, but which on the other lan 
caused the upper lip to be completely flat, so that in most cases 
the profile became very unhandsome with the lower lip pro ru 
ing like an open drawer (Fig. 3). Nowadays the tension is re uco 
by the comprehensive mobilisation mentioned above as ar 
infra-orbital foramen, and by treating each side separate } . 
pressure from the soft tissue will, slowly but powerfu } > ^ 
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a. Cleft in soft palate, no cleft in lip or alveolus. 

b. Palate in the case of unilateral harelip + cleft palate 18 months after the hard 
palate has been closed by the palato-vomerplasty and the diasthasis between 
the alveolar processes has disappeared through the pressure from the -upper 
lip after labioplasty. 

c. The corresponding conditions in the case of bilateral harelip + elett palate. 


further operation, put the premaxilla in place, or perhaps rather 
inJiibit the growth of the vomer. 

All the cases of harelip associated with cleft palate are actually 
transformed through the above operations into pure cleft palate 
cases involving the soft palate only (Kg. 4). These clefts are 
therefore also treated exactly like the cleft palates of group 3) 
by the time the children are ab. 2 years old. 

In most cases of harelip operation the healing of the wound 
proceeds quite smoothly, but as to harelip associated with cleft 
palate, in particular the severe cases, a second, corrective o'peration 
is often necessary for cosmetic reasons. This is especially the 
case with regard to patients who have previously been treated 
elsewhere by the methods now abandoned. The Invalidity In- 
surance Court has consented to grant money also towards the 
treatment of such patients previously operated on, if they are 
judged to be seriously handicapped in their occupation on account 
of their disfigured faces. Accordingly an increasing number of 
these operations have been carried out of late years in Diakonisse- 
stiftelsen’s Hospital. 

These secondary deformities are numerous, so it would lead 
too far to enter into details in this place. The most frequent 
deformity is an atrophic scar with no underlying muscular tissue, 
and displacement of the prolabium on one or both sides of the 
scar. In some cases there may be a notch with complete absence 

15 — ^i6103U. Ada chir. fScandinav. Vol. XCIV. 
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of prolabium in the place of the previous harelip, or conversely 
there may sometimes be found a projecting flap of skin or pro- 
labium. The nose is often wry and depressed with a large, gapina 
nostril. ° 

It will generally be possible to improve the looks of the patients 
very considerably by a comparatively simple corrective opera- 
tion, if only the tension is not too great and the tissue at hand not 
too scanty. The method of operation depends of course to a 
certain extent on the nature of the deformity, but consists nearly 
always in the first instance in complete excision of the old scar 
through the entire depth and thickness of the lip, removal of all 
surplus tissue, dissection of the musculature, and extensive mo- 
bilisation of the soft tissue, after which the suturing takes place 
in the same manner as at the primary operations. 

If the tension is great on account of a considerable loss of 
tissue, more comprehensive operations are often necessary, suck 
as rotation flap from lower to upper lip a. m. Abbe:, osteotomy 
on the mandibular ramus in the cases presenting mandibular 
prognathism etc. Among the different corrective operations that 
most often prove necessary mention should be made also of the 
cupid’s bow operation a. m. Gillies & Kilner and the nose- 
wing-correction a. m. McIndoe. 

Favourable results are often obtained by collaboration with 
the dentist, who can correct irregularities of misplaced teeth or 
construct a prosthesis in such a manner that it may advance a 
retracted upper lip to its normal plane. 

Group 3), isolated cleft palate, either in the soft or in the soft 
and hard palates, was previously treated a. m. Laxgbkbeck, like 
the clefts in group 2), a method which wms extensively used, but 
which had great disadvantages. The principle being one of mo- 
bilizing the muco-periosteal flaps, after some lateral incisions for 
relief of tension, and next connecting the edges of the cleft, after 
freshening, by means of a single row of sutures, it is no wonder 
that the result wms often a short, tensioned palate, which did not 
allow sufficient function of the muscles. The occlusion against the 
posterior pharyngeal wall ■was often incomplete, and the results 
with regard to speech were in many cases poorer tliaii after 
prosthesis treatment, as appeared also at the presentation o 
Dr. Bagger’s great number of prosthesis-treated cleft palsft 
patients in Dansk kirurgisk Selskab (Danish Surgical Societj) 
1929. Within the past 10 years the cleft palates have been treated 
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a. Relaxation incisions and incision of edges of the cleft. 

b. Catgut sutures in nasal mucous membrane. Tlic thorough-going metal suture 
passed through the soft palate from the oral side. 

c. Silk sutures in oral mucous membrane and uvula. Metal suture tied. 

m Diakonissestiftelsen’s Hospital by a technique wliich is a mo- 
dification of a method introduced by Ernst combined with a 
few of the ideas from Veau’s technique (Fig. 5), which give the 
method a certain resemblance to the metliodics described by 
Axhausen. The operation is begun by some long, lateral relaxa- 
tion incisions, which are prolonged posteriorly, so that the lateral 
pharyngeal wall is detached. In addition the hamular process of 
the internal pterygoid plate is fractured with a small chisel on 
both sides. It will now generally be possible, even with preserva- 
tion of the greater palatine artery, to mobilize the palatal flaps 
so much that they can meet in the mid-line without tension. 
Next incisions are made in the edges of the cleft, and the nasal 
and oral mucous membranes as well as the musculature of the soft 
palate are cut free. The suturing is made with catgut in the nasal 
mucous membrane, and with silk in the oral mucous membrane 
and the uvula; and a broadly thorough-going metal suture is 
inserted through all the layers of the soft palate in order to fix 
the musculature in this part of the palate. The metal and silk 
sutures are removed after 6 to 8 days. 

There is but rarely indication for a secondary cleft palate ope- 
ration in the cases in which an earlier operation a. m. Langen-^ 
BECK has led to a more or less unsatisfactory result. Sometimes 
it is a question of closing a small hole, but generally treatment 
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by obturator must be recommended in tbe cases of a poor func- 
tional result, contigently after a preceding transection of tlie velum 
palatinum. 


Eesults. 

As to tbe Tesults of tbe barelip and cleft palate operations car- 
ried out witbin tbe past 10 years we must still speak with some 
reserve with regard to those of tbe cleft palates. Even tbougb the 
anatomical result is generally satisfactory, with a vaulted, long 
palate and a freely movable velum, tbe same need not necessarily 
be tbe case witb tbe functional result. Nothing can be settled witli 
regard to tbe functional result until tbe patients treated according 
to tbe modern technique of operation have attained the age 
(8 or 9 years) at which they are summoned for speech-training to 
tbe Institute for Defects of Speech. Tbe number of these patients 
is of course as yet comparatively small. As for tbe barelip opera- 
tions, which aim chiefly at improving tbe looks, tbe result can 
be ascertained at a far earlier point of time. Photographs arc 
taken of all tbe harelip patients in Diakonissestiftelsen’s Hospital 
both before tbe operation, and if possible, also 1 to 2 years after. 

Survey of cases submitted to operation: 


I 

j f242 -srith unilat. harelip 

I 1) < 31 » bilat. harelip 

' 1 2 » median harelip 

o, 1370 >) unilat. ha -r cl. pa... 

I \144 '> bilat. ha. + cl. pa. .. 

I 3) 211 i) cleft palate 

! 1000 patients 

In the following further details will be given of tbe course and 
tbe results witbin tbe different groups. First group 1), ?• e. lore ip 
witb no associated cleft palate: Of tbe 275 patients treate icrc 
249 were “fresh” cases, i. e. infants not previously operatcc on, 
most of them between 2 and 3 months old. 9 of these latter pa 
tients died: 4 died in b}q)erpyrexia from 1 to 3 days after ic 


Number of patients 
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Fig. 6. 

a. Unilateral harelip, complete with alveolar cleft, hut without cleft palate. 

b. 2 years after labioplasty a. m. Veau. 


operation, and 3 developed pneumonia in connection vdth the 
treatment and died from 4 to 10 days after the operation. The 
remaining 2 patients died of intercurrent diseases 3 and 9 weeks 
respectively after the operation (ileus, pneumonia). In a single 
case the wound burst completely, but re-operation was done with 
a perfectly satisfactory result. In the remaining 239 cases the 
result was rather favourable from a cosmetic point of view after 
the first operation (Fig. 6). A small number went, however, later 
through minor corrective plastic operations, consisting chiefly in 
excision of a little surplus prolabial tissue. 

26 of the 275 harelip patients had previously been operated on 
elsewhere, and had now been admitted for corrective plastics. 
The wounds healed up to satisfaction in all cases (Fig. 7), and 
no deaths occurred. 

As to group 2) the two subgroups will be dealt with separately. 
The former, unilateral harelip associated with cleft palate, com- 
prised 370 cases, 270 of which were “fresh”. 8 of the latter died 
after the harelip operations, which took place chiefly about the 
age of 2 or 3 months: 1 died the day after the operation from 
aspiration of alimentary vomit, 2 died in hyperpyrexia 2 or 3 
days after the operation, and 2 developed pneumonia in con- 
nection with the treatment and died 3 and 8 days respectively 
after the operation. The remaining 3 patients died of intercurrent 
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Fig. 7. 

a. Unilateral harelip. Patient treated elsewhere in infancy, admitted for corrcc- 
o/prolabiuin^^^*^ ^ disfiguring scar, pronounced notch with complete absence 

b. One year after corrective lahioplasty. 

diseases from 3 to 6 weeks after the operation (empyema, pneu- 
monia). In one case the wound burst completely after the first 
and the second operations, and in part after the third; 4 attempts 
had to be made before the lip could hold. Another lip likewise 
split after the first operation, but healed up after re-operation. 
In all the remaining cases the lips held after the first operation 
(Fig. 8 and 9), and the results were as a rule cosmetically satis- 
factory; in some cases, however, a greater or smaller defect could 
be seen along the line of suture, generally at the border of the 
prolabium or in the nostril, and sometimes the affected nostril 
was too wide and flat. A number of these cases were subsequently 
submitted to corrective plastic operations. 

The remaining 100 of these 370 patients had previously been 
operated on elsewhere (70) or by Dr. Ulrich (30) for harelip, and 
in a few cases for cleft palate as well. They had now been admitted 
for re-operation of the lip or the palate, or for closure of the un- 
treated cleft in the palate. 58 of these patients were submitted to 
corrective plastics of the lip, and these operations were all com- 
pleted without complications of any land, in most cases with 
a cosmetically favourable result. 

The other subgroup, i. e. that of bilateral harelip associated with 
cleft palate comprised 144 patients. 118 were harelip patients not 
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Fig. 8. 

a and b. Unilateral harelip and cleft palate, 
c and d. 18 months after labioplasty and palato-vomei plasty. 

previously operated on, chiefly infants aged 2 to 4 months, who 
Ivere submitted to 2 operations ivitli an interval of 6 to 8 weeks. 
14 of these latter patients died: 1 patient collapsed during the 
second operation and died half an hour later, possibly on account 
of overdosage of chloroform, 1 died the day after the first opera- 
tion (congenital debility, persistent foramen ovale — autopsy), 
4 died in hyperpyrexia from 1 to 3 days after the second operation, 
1 developed an abscess in the upper lip and died 4 days after the 
second operation in hyperpyrexia. The remaining 7 patients died 
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Fig. 9. 

a and b. Unilateral harelip and cleft palate, 
c and d. 20 months after labioplasty and palato-vomcrplasty. 

from 5 to 11 weeks after the operation (6 after tlie first and 1 
after the second operation) of intercurrent diseases (septic 
pharyngitis, bronchitis, pneumonia, pyuria) which had proha } 
no connection \\dth the operation. The wound burst entire ) or 
in part in 9 cases on account of the great tension, but in a t icsc 
cases satisfactory results were obtained by repeated operations. 
The remaining clefts healed up satisfactorily after the fir»t ope 
ration (Fig. 10) or were subsequently submitted to corrcc nc 

plastic operations. 
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Fig. 10. 

a, b, and c. Bilateral, complete harelip and cleft palate with projecting pre- 
maxilla. 

d, e, and f. 18 months after labioplasty and palato-vomerplasty a. m. Vn-vr. 
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26 of the 144 patients had previously been operated on else- 
where (19) or by Dr. Ulrich (7) for harelip, and in some cases also 
cleft palate. 19 patients were submitted to successful corrective 
plastics, in most cases with a fully satisfactory result from a 
cosmetic point of view. 

As for the cleft 'palate operations of group 2), i. e. uni- and bi- 
lateral harelip associated with cleft palate, it is surprising to see 
the difference it makes with regard to the possibility of obtaining 
a favourable result, whether the above-mentioned palato-vomer 
plasty a. m. Veau has been carried out in advance simultaneously 
with the harelip operations. If this operation has not been done, 
it is often difficult to obtain a primary closure of the hard palate 
owing to the width of the cleft, and some of these patients are 
therefore referred to treatment with prosthesis instead. If on the 
other hand this preliminary operation has been carried out at the 
age of 2 months the cleft will have become so much narrower 
and shorter by the age of 2 years that it wll nearly always be 
possible to carry through the palatoplasty itself without diffi-. 
culty, and the percentage of healing will become greater, 3 of the 
326 patients submitted to the cleft palate operations of group 2) 
died after the operation: one of hemorrhage 12 hours after the 
operation, one (a Mongolian idiot) of hyperpyrexia scarcely 24 
hours after the operation, while the third patient died 3 weeks after 
the operation of an intercurrent influenzal pneumonia. 

None of the 211 patients operated on for isolated cleft palate 
(group 3)) died after the operation. Primary healing was ob- 
tained in the great majority of these cases. In a few cases the 
wound burst entirely or in part after the operation, but it healed 
up again after renewed palatoplasties. 


Deaths. 

With regard to the mortality rate for harelip and cleft 
operations wm cannot count direct on the figures of the table p. 2u 
(4.3 per cent for the harelip patients and 0.6 per cent for tic 
cleft palate patients). This is among others due to the fact t la 
the corrective plastics, which are most often carried out on ac u s 
or great children in local anesthesia, must be regarded as 
less, having, as mentioned above, given rise to no deaths m^ le 
cases here presented. On the other hand the 34 deaths compruec 
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some (13) that occurred 3 weeks or more after the operation and 
were caused by intercurrent diseases which generally developed 
after healing of the wound and removal of the sutures, and which 
must be supposed to have had no bearing upon the operation. 
It should be stated in this connection that 9 infants not ojierated 
on died of similar diseases within the same period. Finally it must 
be remembered that infants presenting bilateral harelip associated 
with cleft palate are submitted to 2 operations with an interval 
of 6 to 8 weeks. When these facts are taken into consideration 
it appears that 19 deaths occurred in direct connection with or 
as a likely consequence of primary operations for harelip, of which 
775 were done, and that only 2 out of 537 cleft palate operations 
proved fatal. This means that the mortality rate must be calcu- 
lated to be between 2 and 3 per cent for harelip operations and 
scarcely cent for cleft palate operations, figures which 

correspond exactly to those of the more comprehensive foreign 
statistical works from recent years. 

On looking further into the causes of death we find that hyper- 
pyrexia is the most frequent “cause” of death in direct connec- 
tion with the operation. Pure hyperpyrexias, i. c. cases in which 
no focal infection could be demonstrated clinically, occurred in 
11 cases. This peculiar complex of symptoms has previously been 
the subject of considerable interest, but no proper explanation 
has been given so far. The course was characteristic: all 11 cases 
presented a continual rise in temperature and terminated fatally 
1 to 2, or 3 days at most after the operation. The French term 
for this complex is “mort rapide avec paleur et hyperthermic” 
(Ombredanne), since a striking paleness, occasionally accom- 
panied by a slight cyanosis are typical features. 

Post-mortem examinations of hyperpyrexia patients have re- 
vealed nothing remarkable. Heerup has, however, described a 
number of cases with a similar course under the name of “Tox- 
aemia tonsillopulmonalis fulminans infantum”, and on autopsy 
demonstrated an excessive growth of bacteria in tonsils and lungs. 
Nevertheless there can hardly be any doubt that deaths due to 
hyperpyrexia on a non-infectious basis really do occur. Thus 
cases have been described in which hyperpyrexia developed in 
direct connection with an unbloody redressement of clubfoot and 
the like. 

While Ombredanne indicates the ages from 6 days to 6 months 
to be the most critical period as regards postoperative hyper- 
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pyrexia, the age at which the harelip patients of the present in 
vestigation were most exposed seems to have’ been somewhat 
higher. Only 3 of 10 deaths due to hyperpyrexia occurred within 
the large group of harelip operations (ab. 80 per cent) carried 
out before the age of 5 months. The remaining 7 deaths occurred 
within the smaller group of somewhat older infants, and here in 
particular after the second stage of operation for bilateral harelip 
associated with cleft palate, an experience which was made also 
by Veau. Among the cleft palate patients, who were nearly all 
of them 2 years old or slightly older, the occurrence of death due 
to hyperpyrexia was extremely rare, i. e. 1 to 537 (a hlongolian 
idiot aged 3). Veau on the other hand experienced 13 deaths among 
500 patients; indeed, only one was over 2 years of age and only 
one under 6 months. As for the remaining 11 cases the relative 
frequency of death was the highest between the ages of 6 and 12 
months. It is hardly possible to give an explanation to this appa- 
rently greater chance of developing hyperpyrexia immediately 
after the age of 5 or 6 months decreasing towards the age of 2 
years. A reduced resistance to infection within this age-class 
(Maalge) is possible; but on the other hand a great number of 
the hyperpyrexias may not have been infectious, and in the re- 
maining cases of death among the present harelip patients (among 
which a number of deaths unquestionably due to pneumonia) 
there seems to have been a parallelism between the age incidence 
of deaths and that of operations (15 out of 21 deaths occuTrcd 
before the age of 5 months). 

That an essential feature of the hyperpyrexia syndrome is a 
disturbance of the heat regulation with a reduced power of emit- 
ting heat appears from the fact that it is possible in some cases 
to save children who are on the way to high temperatures hj 
placing them in a cold bath (17° C = 63° V), as indicated hj 
Aage Kielsen. Within recent years a few of the children from 
Diakonissestiftelsen’s Hospital have recovered after this treat- 
ment. In one case it was necessary to give repeated baths of 
17° C for 3 to 5 minutes before the temperature fell sufficiently. 
Time will show to what extent this treatment can be regarded as 

efficient. _ • f u 

It is probably advisable, as a prophylactic measure agams le 
postoperative byperpywexias, to finish the operations on 
harelip patients as far as possible before the age of 5 or 6 mont is, 
and not to operate on the cleft palate patients till about the age 
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of 2 years. Further it is no doubt of importance that the infants 
are not mapped up in too warm clothes after the operation, and, 
besides, that they are carefully watched over, so that action can 
be taken in time, if the temperature rises alarmingly. 

The mortality rate for the cleft ‘palate operations is, as stated 
about, extremely small (ab. per cent). The percentage is in 
reality so small that rve must be justified in taldng no particular 
account of it when the question of operation or prosthesis is to be 
decided on in a given case, at least if the operations are not car- 
ried out till about the age of 2 years. The facts to be considered 
in this connection are partly the possibilities of a really favourable 
functional result, partly, and not the least so, the practical fact 
that it is a great advantage for the patient not to have to wear 
a prosthesis for the rest of his or her life, even if speech is possibly 
faultless with a prosthesis. Accordingly it is now only a few of 
the longest and broadest cleft palates with very scanty soft 
tissue on the sides that are referred primarily to treatment with 
prosthesis (a total of 6 cases within the past 4 years, in 2 of which 
the treatment was due chiefly to the parents’ resistance to having 
their child operated on). 

As pointed out before, nothing certain can be stated as yet 
with regard to the fvnctional results after the cleft palate opera- 
tions carried out according to the modern technique. Veau’s 
principles were not introduced till 1936. This means that the first 
patients with harelip and cleft palate treated by palato-vomer 
plastics had their soft palates operated on about 1938 at the age 
of 2 years. Such patients are summoned for speech-training partly 
at the age of 8 or 9, and partly again at the age of 13, and it is 
not till then that the final result can be judged of. Thus it is only 
about one year since the first cleft palate patients operated on 
entirely according to the modern technique were given their 
first series of speech lessons, and now the speech of each pupil 
is taken down regularly on gramophone records. According to 
Director Bering Liisberg’s statement the results are a great deal 
better than those obtained previously by Ulrich; but a proper, 
objective estimate of the results will not be possible till a greater 
number of speech records have been taken down in the State 
Institute for Defects of Speech. 
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Summary. 

In Denmark tke surgical treatment of harelip and cleft palate 
has been centralized to Diakonissestiftelsen’s Hospital, Copen- 
hagen, through the State Institute for Defects of Speech. 

The natal frequency has been found to be 1.50 per mille (193 
to 128,306). 9 per cent were still-born. 12 per cent died within 
10 days of birth. The number of patients suffering from harelip 
and/or cleft palate is judged to be about 4,000 in Denmark, dis- 
tributed as follows: 25 per cent with harebp, 50 per cent harelip 
associated with cleft palate, and 25 per cent isolated cleft palate. 

The chief causal factor is that of inheritance. We have to do 
here with two genetically different deformities, i. e. 1) harelip 
with or without associated cleft palate, occurring most often in 
men, with a manner of inheritance that is generally of a recessive 
character (“conditioned dominance”), and 2) isolated cleft palate, 
occurring most often in women, and presenting a dominant 
manner of inheritance. Empirical figures for genetic prognosis 
show that eugenic measures are generally unnecessary. 

A total of 1,000 pa'^ients were operated on in Diakonissestif- 
telsen’s Hospital by surgeon-in-chief V, Eogh-Andersen from 
Oct. 1, 1934, when Dr. Ulrich died, until Febr. 1, 1945. Infants 
are operated on in a light chloroform anesthesia, and adults in 
local anesthesia. The harelips are treated according to VExIU’s 
method when the infants are 2 months old. In the cases of asso- 
ciated cleft palate, the hard palate is closed at the same time. In 
bilateral cases, each side is treated separately with an interval of 
6 to 8 weeks. As regards the corrective plastics, the technique 
varies according to the nature of the case submitted to treatment. 
The cleft palates are treated at the age of 2 years by a method 
which is in the main a combination of those introduced by Veau 
and Ernst. 

31 of the 726 patients operated on for harelip, and 3 of the 53 ( 
operated on for cleft palate died after the operation. 13 of the 
deaths were presumably due to intercurrent diseases (occurret 
3 weeks or more after the operation). 11 of the remaining dcatis 
were due to typical postoperative hyperpjmexias. 

The results of the harelip operations Avere in the main satis 
factory, both as regards the primary operations and the correc 
tive plastics. As to the cleft palate operations we cannot je 
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make an estimate of the results. The anatomical result was ge- 
nerally good, but we cannot judge of the functional result, before 
the children operated on according to the modern technique have 
attained the age at which they are summoned for speech lesssons 
to the State Institute for Defects of Speech. 


Zusammenfassung. 

In Danemark ist die chirurgisclie Behandlung der Hasenscharte 
und der Gaumenspalte durch das Staatliche Institut fiir Sprach- 
leiden in das Diakonissenkrankenhaus in Kopenhagen zentralisiert. 

Als Haufigkeitszabl bei der Geburt ^vnrde fiir Danemark 1.50 
o/oa gefunden (193: 128,306). 9 % waren totgeboren, 12 % starben 
innerhalb von 10 Tagen nach der Geburt. Die Anzahl Patienten 
in Danemark mit Hasenscharte oder Gaumenspalte wird auf 
etwa 4,000 geschatzt, davon -25 % mit Hasenscharte, 50 % mit 
Hasenscharte -}- Gaumenspalte und 25 % mit isolierter Gaumen- 
spalte. 

Der wesentliche ursachliche Faktor ist Erblichkeit. Es handelt 
sioh um zwei genetisch verscliiedene Missbildungen, namlich 1) 
Hasenscharte mit oder ohne begleitende Gaumenspalte, am 
haufigsten bei Mannern, Erbgang in der Kegel rezessiver Art 
()>conditioned dominances), und 2) isolierte Gaumenspalte, am 
haufigsten bei Frauen, Erbgang dominant. Empirische Erb- 
prognoseziffern zeigen, dass eugenische Massnahmen sich im all- 
gemeinen eriibrigen. 

Seit dem Tode Dr. Ulrich’s am 1.10.34 sind im Diakonissen- 
krankenhaus im ganzen 1,000 Patienten (bis zum 1.2.45) von Ober- 
chirurg Dr. V. Fogh-Andersen wegen Hasenscharte oder Gaumen- 
spalte operiert worden. Kinder werden in leichter Chloroformnarkose 
operiert, Erwachsene in ortlicher Betiiubung. Die Hasenscharten 
werden im Alter von 2 Monaten nach der VEAUschen Methode 
operiert. Bei begleitender Gaumenspalte wird in der gleichen 
Sitzung der harte Gaumen geschlossen. Bei doppelseitigen Fallen 
werden die beiden Seiten, jede fiir sich, mit einer Zwischenzeit 
von 6 — 8 Wochen operiert. Bei den Korrektivplastiken wird je' 
nach Art des Falles mit wechselnder Technik operiert. Die Gau- 
menspalten werden im Alter von 2 Jahren operiert, nach einer 
Methode, die eine Art Kombination der von Veau und Ernst 
angegebenen Verfahren darstellt. 
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o/r '^26 Hasenscliarte operierten Patienten starben 

6L Von 537 wegen Gaumenspalte operierten starben 3. Von den 
Todesfallen berubten 13 wahiscbeinlicb auf interknrrenten Er- 
krankungen (3 Wocben oder mebr nacb der Operation gestorben) 
Von den restierenden Todesfallen waren 11 typiscbe postopera- 
tive Hyperpyrexien. 

Die Ergebnisse der Hasenscbartenoperationen waren im gros- 
sen ganzenj befriedigend, und zwar sowobl die der primiiren 
Operationen als aucb die der korrektiven Plastiken. Die Ergeb- 
nisse der Gaumenspaltenoperationen lassen sick nocb niclit beur- 
teilen; das anatomiscbe Resultat war zumeist gut, das funktionelle 
kann jedocb. nocb nicbt beurteilt werden, ebe die mit der neuen 
Tecbnik operierten Kinder das Alter erreicbt baben, wo sie in 
das Staatlicbe Institut fur Spracbleiden zu »Sprecblairsen einbe- 
rufen werden. 


B€sum6. 

An Danemark le traitement cbirurgical des becs-de-lievre et des 
divisions palatines a ete centralise a THopital des Diaconesses a 
Copenbague par I’initiative de ITnstitut d’l^tat pour les Infirmes 
du Langage. 

La frequence de I’affection a la naissance s’est trouvee etre 
de 1.50 o/o, au Danemark (193: 128,306). Dans 9 % des cas il 
s’agissait de morts-nes. '12 % des enfants decederent dans les 10 
premiers jours apres la naissance. On estime a environ 4,000 Ic 
nombre des sujets, au Danemark, atteints de bec-de-lievre ou 
de division palatine, 25 % d’entr’eux ayant un bec-de-Iievre, 
50 % nn bec-de-lievre associe a une division du palais, et 25 % 
une division du palais seul. 

L’beredite est le facteur etiologique essentiel. On parle de deux 
malformations genetiqnement differentes, qui sont: 

1) Le bec-de-lievre, avec ou sans palatoschisis concomitant, 
dont la frequence est la plus grande cbez les bommes et 1 licre- 
dite en general de caractere recessif (^conditioned dominances), ot 

2) la division isolee du palais, plus frequente cbez les femmes, 
a beredite dominante. Les cbiffres empiriques du pronostic here 
ditaire montrent que, dans la regie, des mesures cugeniques pre 
ventives ne sont pas requises. 

Depuis la mort du Dr Umiich, le 1.10.34, le Dr V. roGH-.!VKnKR- 
SEN, cliirurgien en cbef de THopital des Diaconesses, y a opere on 
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tout 1,000 sujets atteints de bec-de-lievre ou de division palatine 
(jusqu’au 1.2.45). Les enfants sont operes sous narcose super- 
ficielle au chloroforme, les adultes sous anestliesie locale. On 
intervient sur les becs-de-lie^T:e a I’age de 2 mois, en suivant la 
metliode de Veau; s’il y a un palatoscbisis associe, on ferme dans 
la meme seance le palais dur; en cas de lesion bilaterale on n’ op ere 
qu’un cote a la fois, avec un intervalle de 6 — 8 semaines entre 
les deux temps. S’il s’agit de plasties correctrices, dwerses tech- 
niques sont utilisees, selon la nature de chaque cas. Les divisions 
palatines sont entreprises a I’age de deux ans, par une inetbode 
qui est assez exactement une combinaison des precedes indiques 
par Veau et par Ernst. 31 des 726 inalades operes de bec-de- 
lievre moururent, et 3 des 537 ou Ton intervint pour division 
palatine. 13 des deces furent dus vraisemblablement a des 
maladies intercurrentes (morts 3 semaines ou davantage apres 
I’operation). Des morts restantes 11 ont ete causees par des 
hypertbermies postoperatoires typiques. 

Les rdsultats des operations pour bec-de-lie\T:e ont ete satis- 
faisants dans I’ensemble, aussi bien apres les operations primi- 
tives qu’apres les plasties correctrices. Ceux des interventions pour 
division palatine ne peuvent encore etre apprecies; du point 
de vue anatomique ils etaient bons la plupart du temps, mais 
on ne saurait encore juger de leur qualite fonctionnelle avant 
que les enfants, operes selon la nouvelle technique, aient atteint 
I’age ou ils seront admis aux lemons de I’lnstitut d’l^tat pour les 
Infirmes du Langage. 
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The Differential Diagnosis and Treatment of 
Tiiherciilonias in the Liing.^ 

By 

E. DAHL-IVERSEN and P. FLEMMING M0LLER. 
Dahl-Iveesen: 

According to our experience during the last two years or so, 
the differential diagnosis between an isolated tuberculous process 
in the lung, with or without roentgenologically demonstrable 
desintegration, and a tumor, an infected cyst or a chronic abscess, 
can be very difficult or even impossible without an exploratory 
thoracotomy. The form of carcinoma of which there will particularly 
be question in this connexion is the oftenest occurring massive, 
nodular type, sometimes with demonstrable central disintegration. 
As regards the question tuberculosis or tumor there are two pos- 
sibilities: that of mistaking a tuberculosis for a tumor, or the 
reverse. We shall illustrate the former — the differential diagnosis 
between a nodular tuberculosis and a neoplasm — by a couple 
of examples, and show a picture of tuberculosis which simulates 
that of a chronic abscess in the lung. 

Tuberculoma is the clinical designation for what is pathoanatomic- 
ally termed a conglomerate tubercle. These conglomerate tubercles 
occur especially in the basal portions of the cerebrum, in the cere- 
bellum and the pons, and in the spleen. They are oftenest round, 
spherical or buckled, and may occur singly or multiple. Their 
size is from that of a pea to that of an apple. When they have 
existed for some time, the main portion becomes caseous, and on 
the section surface there appear irregular stripes, more or less 

Lead at the meeting of the Danish Tuberculosis Society Oct. 10th, 1945. 
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concentrically arranged.^ The marginal zone is reddisli-<rrev or 
grey, soft and comparatively narrow. As result of disinte'^'^ration 
and deliquescence, abscesses form, with cheesy or yellowisli- 
green pus and a broader or narrower marginal zone. Tuberculomas 
occur mostly in young individuals. 

This patho-anatomic picture, which is well known from the ceju 
tral nervous system, we have met with in the lung, where it, 
according to the available literature, is little known clinically and', 
as far as we can see, is not described even in the newest hand- 
books of pathologic anatomy; probably because the pathologists 
do not meet with it at the dissecting-table. I shall describe our 
experiences, and in that connexion make some remarks about 
the best therapy to be employed. 

Our first case of tuberculoma in the lung was operated on by 
Husfeldt in 1943, the two following by me, in 1945. 

The patient in the first of these three cases was a married voman, 
33 years old. Three months before her admission she got periodical 
pains in the right side of the chest, especially after any exertion. Deep 
respiration caused increase of the pain, which was of a stitch-like char- 
acter. The symptom set in suddenly. There was no e.Ypectorate, fa- 
tigue or loss of weight. She did not think that she had been febrile, 
but there had been night-sweats. There was nothing else of interest 
in the anamnesis, particularly no tuberculosis in the famify or among 
her associates. Her evening temperature in the first ten days of her 
hospitalisation was, in the average, 36. s° C., varying between 36.9° 
and 37.9°. The morning temperature varied between 36.3° and 37.1°. 
The respiration was between 16 and 20, a few times higher, about 
30. Stethoscopy of the lung revealed nothing abnormal. Sedimentation 
rate, 30; Sicca, 91; Wassermann, negative; Mantonx, in strength 
1 ; 1000, positive. Cultivation of storaach-sluicings gave 2 colonies of 
human tj^pe. Blood pressure, normal. Roentgenography of the lungs 
showed a clean picture, except as regards the right lower lobe, wiiere 
there just above the center was an infiltration as large as a iady-appie, 
with a walnut-sized rarefaction in the middle (Fig. 3 and 4) . Its form n as 
slightly irregular, but its demarcation sharp; there was no fluid me 
in the rarefaction. A few strong, linear striae radiated from the nght 
hilus down towards the infiltration. A following bronclmcopg saowf 
normal conditions, especially in the right side. At that time we did no 
yet have the result of the cultivation from the stomach lai’ogc, u iic i 
could not be expected until five weeks later. The diagnosis was uncer- 
tain, because it from the picture before us might just as well be a ( i» 
intemating lung tumor as an isolated tuberculosis, a tuberculoma o 
perlTaps even a chronic abscess. In order to get at tlie 
closely, and exploratory thoracotomy was done under iSsW-t/j-c i 
anesthesia with respirator, through a posterolateral incision m i 
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section of the 7th rib. In the right lower lobe there was found a yel- 
lowish-white, translucent tumor, the size of an orange. At palpation, 
the hilus glands did not feel enlarged. Lobectomy was done, with isolated 
treatment of the pedicle. The wound was closed without drainage, 
followed by aspiration of 600 cc. of air. Alfasol in the pleura and blood 
transfusion were given dming the operation. Following the latter, the 
patient’s temperature rose to 39.2° C. From the 9th day following, it 
was below 38°. The postoperative course was smooth, and the patient 
was discharged, healed, 25 days after the operation. 

The prepared specimen from the operation showed, when cut open, 
a cavity in the lobe, filled with a mushy content and surrounded by a 
thick wall of several concentric layers. Blicroscopy showed centrally 
a caseous tissue, in the marginal zone necrotic and necrobiotic tissue, 
and, more peripherally, tuberculous granulation tissue with a copious 
immixture of connective tissue. The surrounding lung tissue was com- 
pressed and atelectatic. In the tuberculous tissue there were numerous 
acidfast rods. 

At a follow-up examination in October, 1945, the patient was found 
well (Fig. 5). Fifteen months ago she gave birth to a child. 

The next iivo patients are a man, aged 43, and a woman, aged 
19 years. 

The man began to feel tired and seedy two months before his admis- 
sion, had no appetite and lost 4 — 5 kg. in weight in that time. His 
temperature became subfebrile, there came a slight, dry cough, but there 
was no expectorate. He also got slight, fleeting pains here and there in 
the limbs. There was no dyspnea, and no pain in the chest. Before, 
his health had always been perfectly good. A sister had died of tuber- 
culous meningitis in 1934; otherwise there had been no case of tubercu- 
losis in his family or among this associates. The family had been exam- 
ined at the ambulant tuberculosis station, and the patient himself 
by his physician, who also had him roentgenographed and his sputum 
examined; there were no tubercle bacilli in the latter. In q posterior- 
anterior roentgenograph, an infiltrate was found in the front of the 
right hilus. The patient was admitted to the State Hospital, service B, 
where he Avas treated Avith rest in bed and diathermy of the thorax 
for two Aveeks, Avhereupon he was transferred to us. During his stay in 
the medical service his temperature Avas normal, and he put on 5 kg. 
in Aveight, but Avas still slender and thin. There Avas some slight expecto- 
rate, which at repeated examinations was found without tubercle ba- 
cilli or tumor cells. Mantoux in strength 1: 10,000 was positive in 48 
hours. Stethoscopy of the lung reAmaled nothing abnormal. Eespira- 
tion rate, 18. Blood picture, normal. Sicca, 97; sedimentation rate, 
38 mm/h; Wassermann, negative; blood pressure and urine, normal. 

The roentgen examination of the patient shortly after admission 
shoAved (Fig. 1) just in front of the right hilar region an evenly rounded 
intumescence, situated posterior to the middle part of the sternal body 
and extending a little Avay up behind the lower part of the manubrium; 
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Its Size being somewliere between that of a duck’s and a goose’s e- 
In Its upper M was a smooth, air-filled cavity, delimited dowmv rl 
by a horizontal fluid level. The lower part of the intumescence wa' 
homogeneous and gave a rather intense shadow, About the air-filled 
space there was only seen a thin mantle of densified tissue. The trachea 
and bifurcation looked natural. The other parts of the right lung and the 
entire left lung presented nothing abnormal. A single gland in the rif^ht 
hilus was probably enlarged. Tomography gave no additional informa- 
tion. Bronchoscopy was not done, because it, in view of the situation 
of the intumescence, could not be expected to tell us anything, either- 
and bronchography was contraindicated because the immediate inter- 
pretation of the picture before us was that of a pulmonary abscess of 
chronic type or of an infected pulmonary cyst, which in lateral projec- 
tion seemed to adhere to the anterior wall of the thorax, close to the 
body of the sternum (Fig. 2). If it arose from the lung, the process would 
be situated in the anterior border of the upper lobe, unless it were a case 
of mediastinal cyst with infection; though the latter diagnosis was less 
likely than any of the two first named. A circumstance that might speak 
against the diagnosis of chronic abscess, infected pulmonary or medi- 
astinal cyst was the fact that there had been no acute infection or ca- 
tarrhal conditon in the air passages preceding the onset of the symptoms. 
We also considered the possibility of tuberculosis, but found this un- 


likely on the existing basis. 

Anterior thoracotomy was done, under NoO-Oa-ether anesthesia 
with -respirator, with resection of the 4th rib for a distance of 15 cm. 
from the sternum. The process was reached at once; it was not adher- 
ing to the thoracic wall. It was situated anteriorly in the border of 
the upper lobe and adhered to the superior vena cava, from which it 
had to be detached partly with the finger, partly with blunt scissors. 
It was completely delimited ftom the surrounding lung tissue, which 
felt and looked normal. Above the process there were a number of 
larger and smaller pulmonary cysts, or rather a localised bullous 
emphysema. The individual cysts were separated from one another. 
Swollen glands could be felt in the hilus. The process resembled an 
infected pulmonary cyst situated in the outermost margin of the lung, 
where it, after being detached, hung connected with the latter by a 
broad pedicle. It was removed loy resection through normal king tissue, 
and the resection surface invaginated under a row’’ of Lembert’s pleura 
sutures. Also the cystic portion of the lung, situated above, was resec- 
ted. After the hemostasis had been overseen, 4 grams of alfasol were 
poured in over the field of operation. The lung was insi^flated, the wa 
of the thorax closed, and a drain inserted in the side, in the 5th intra 
costal space, being carried down under closed drainage. 

The removed preparation showed a greydsh-yellow border of 
surrounding a cavity containing cheesy masses and a puriforni uii 
resembling tuberculous pus. Below the cavity there was a broa ’ 
resembling tuberculous granulation tissue. Microscopy shoacc i 
surface of the process toward the lung limited by a fibrous jior lo . 
Inwards fro.n this there was a border jiartly of necrotic tissue, pur . 
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of tuberculous granulation tissue interspersed with broad fibrous striae. 
In the tissue, there were acidfast rods. The other resection prepara- 
tion showed a bullous emphysema. We thus have in this case the same 
anatomic picture as in the first, except that there the process of dis- 
integration was more advanced than in the other. 

The postoperative temperature reaction was very marked, with 
steady rises to maximum 40.3° C. during the first two weeks after the 
operation, after which time there was a critical drop to normal. Sulfa- 
thiazol was given, 34 grams in all. A roentgen examination 3 days after 
the operation showed infiltrative densifications corresponding to the 
site of the wounds in the lung. These were roentgenologically inter- 
preted as pneumonic infiltrates. Seven days after the operation, the 
wound opened anteriorly, medially at the sternum, and a thin, serous, 
clear fluid was evacuated from a circumscribed ca'vdty at the level of 
the field of operation. There was no life in the edge of the wound, but 
no necrosis was seen either in the wound in the thorax or in the lung 
underneath. Three weeks after the operation there came a profuse 
bleeding from the lung, out through the wound. The hemorrhage was 
stopped by tamponage with stryphnon gauze, and blood transfusion 
was given. As there, about 7 weeks after the operation, still was a flat 
cavity, about the size of a palm, at the level of the 2nd to 4th rib, a 
small Estlander’s thoracoplasty of these and their cartilages was done 
over an extent of about 8 cm. It was found, however, that the cavity 
extended up under the 1st rib, and this part of it was therefore filled 
by muscle-plastics from the pectoralis major. The walls of the rest of 
the cavity could be brought into contact with each other wdthout 
tightening after the ribs and cartilages had been removed as described. 
At the level of the former resection surface of the lung, granulation 
tissue of tuberculous character was seen, while the rest of the granula- 
tions in the walls of the cavity looked fresh. The wound healed without 
reactions in the course of 12 days, but afterwards a small fistula formed 
in the middle of the cicatrix. The secretion was slight. The patient was 
discharged a month after the last operation, well, with normal tempera- 
ture and without cough or expectorate. He is being kept under control 
and is recommended for sanatorium cure. According to wuitten informa- 
tion a few days ago, the fistula has not closed yet. A follow-up in 
January, 1946, has shown that the fistula has closed, and that the 
patient is well and has put on considerable weight. 

The case history of the woman 19 years old is as follows. Three 

four days before her admission to medical service B on May 22th, 
1945, she got stitchy pains in the right side of the chest, downwards] 
posteriorly, when she breathed deeply. At the same time, she felt 
feverish; her temperature at admission was 38.3° C, There was no 
wugh or dyspnea. After a few days she was transferred to our service, 
■Her ^temperature after admission here was in the evening between 
37.3 and 37.0°, in the morning between 36.9° and 37. i° C. The respira- 
tion between 16 and 24, the pulse between 70 and 80. The state of 
nutrition below medium. Stethoscopy of lungs and heart showed nothing 
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abnormal. Also tbe rest of the examination showed normal condition. 
Blood pressure n0/60; Wassermann, negative; blood sedimentation 
rate 3 mm/h; ^icca, 110; Mantoux m strength 1 : 10,000, positive 
The patient had before been well until 1940, when she got rUpside 
pleurisy. She lay in bed at home for 7-8 weeks, and has since boon 
controlled at the Copenhagen tuberculosis station every six niontli. 
There had never been any expectorate. The stomach sluicings were 
examined at the tuberculosis station, but no tubercle bacilli found. 
In the last six months, she had lost 5 — 6 pounds in weight, but her 
appetite was still good. There was no night-sweat, and there had not 
been any cough or expectoration. She had no tendency to catch cold. 

Roentgen examination of the lungs showed downwards on the rieiit 
side a tangerine-sized, sharply circumscribed soft-tissue shadow (Fig.^G), 
which in lateral projection was seen to lie in the posterior part of the 
thorax, with a broad base on the wall of the latter. In oblique projec- 
tion, the process seemed to have a close relation to the 10th rib. There 
were fine, denser striae in it, resembfing cafeifications (Fig. 7). Be.sides 
this larger tumor, there was a smaller one of the same appearance and 
character more anteriorly in the luug. Otherwise not&ng abnormal 
could be demonstrated in the latter, and there was no eSudate in the 
pleura. 

The picture presented suggests a pleura tumor, metastases to the 
lung from a sarcoma or a carcinoma, costal tuberculosis or — in the 
light of our present experience — multiple tuberculomas in the lung. 
Against pleura tumor and costal tuberculosis speaks the presence of 
the smaller process, which lies free in the lung; against metastasis, as 
regards carcinoma, the patient’s age, besides the fact that there was 
no primary tumor anywhere. The picture and the anamnes's may speak 
for the last possibility named, that of multiple tuberculomas in the 
lower right lobe. The operation being performed we obtained the loan 
of a series of roentgenograms taken at the tuberculosis station from 
May, 1940, to October, 1944. In these was seen first a right-side pleurisy, 
which cleared up by the end of July, 1940. At that time there was no 
infiltration in the right lower lobe, but a year later a nodule was seen, 
lying free in the lung, corresponding to the large one now found. Bi 
August, 1944, it had grown to its present size^ and by that time the 
smaller one, number two, bad manifested itself. Both were at that time 
circumscribed by a very faintly densified zone, probably a caleinca- 
tion. The diagnosis of multiple tuberculomas therefore became the mos 
likely. The indication for our operative intervention was partly diagnos- 
tic, partly therapeutic. In case of tuberculomas it w'as my intention 
to do a lobectom}’. On June 6th, 1945, ihoracoionu/, with resection 
9th rib, was done tinder NjO-Oo-cthcr anestosia Avith respirator, 
the level of the lower lobe, the lung adhered to the thoracic wall 
where. It was loosened from it without the free pleura being reac lei . 
Downwards, posteriorly in the lower lobe were felt two separa e on 
capsulated processes, the larger of which was situated, u’ltli a irixu 
base, in the border of the lung, the other a little deeper 
anteriorly. As they could be removed very easily through soum ■ c 
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tissue, and as tlie resection surface, owing to the strong adhesions pres- 
ent, in contrast to what was the case in the previous patient would 
be l 5 dng outside the pleura, resection of the lung was decided upon, in- 
stead of the planned lobectomy. The thoracic wall was closed and a 
drain inserted into the cavity, air-tight, through the 9th intercostal 
space, being carried down under closed drainage. 

For five days after the operation, the patient’s temperature rose 
to 39.3° C., and sulfathiazol was given. As the secretion had ceased 
on the third day, the drain was removed. The folloAving course was 
smooth, on the twelfth daj' both the wound from the operation and the 
drainage site were healed. The patient was discharged, well and with 
normal temperature, twenty days after the operation. A roentgeno- 
graph showed that the processes had been removed. She still goes to 
control at the tuberculosis station. According to the last information, 
she has now become pregnant and is in hospital with a view to pos- 
sible abortus provocatus. A roentgenograph of the lung taken for con- 
trol in October, 1945 (Fig. 8), shows a normal lung picture in both 
sides; in the side operated upon, the diaphragm stands high. 

The preparation from the operation showed in the removed lung 
tissue two separate tuberculomas, one as large as a hen’s egg, the other 
the size of a green walnut. In both, the central portion was filled partly 
with cheesy masses, partly with tuberculous pus. The marginal zone 
consisted of red-greyish, tuberculous-looking granulation tissue. Micros- 
copy of this marginal zone showed inwards toward the cavity a thick 
layer of stratified, haylinised connective tissue, and outside this a 
structureless necrotic tissue immixed with granulation tissue containing 
giant- and epitheloid cells. The adjacent lung tissue was strongly hyper- 
emic and in places atelectatic. Histologically, the most likely diagnosis 
must seem to be that of tuberculous abscess membrane ivith necrosis. 
Tubercle bacilli could not be demonstrated. The case is on line with the 
two foregoing: a process with the patho-anatomic structure of a 
tuberculoma in a state of disintegration, but not as far advanced as 
in case no. two. 

As regards the treatment of tuberculomas in the lung, we believe 
that removal of the focus must be advised, and that the operation, 
if the pleural cavity is free, should be a lobectomy, because re- 
section of the lung involves the risk of tuberculous infection of 
the pleura from the resection surface, as exemplified by our case 
no two. On the other hand, our third case seems to show that in 
cases where the field of operation is shut off from the free pleural 
cavity by adhesions the lesser operation of resection of the lung 
may suffice, provided that it can be done in sound lung tissue. 
Our reason for believing that a tuberculoma in the lung should 
be removed is not based on experiences with regard to the course 
of the affection when there has been no operative intervention, 
because there are few experiences, if any, in that respect; but is 



250 


E. DAHL-IVERSEX AXD P. PLEMMIXG JIOLLER. 

based on experiences witb tuberculomas in other sites, ^vhere it i. 
known that they continue to grow and must be removed operativeir 
wherever possible. Our third case, that of the young girl nine- 
teen years old, which has been followed np for about five years 
points in the same direction; during that time her tuberculomas 
have shown steady progression. 

In the last ten years or so, the surgeons have begun to use an 
active, operative therapy against pulmonary tuberculosis by 
operation on the lung, in the form of either lobectomy or pneu- 
monectomy, or, if so indicated, bilateral upper lobectomy. As 
introduction to this subject I shall briefly relate a case in which 
the diagnosis between tuberculosis and lung tumor could only 
be settled by an explorative surgical intervention, and in which 
the question was whether a unilateral, presumably cavernous 
phthisis should be dealt with by pneumonectomy or conservatively. 

The patient in this jourth case was a man, 59 years old, like the others 
transferred to us from medical service B for tumor of the right lung. 
He had been admitted there on May ith, 1945, after he the day before 
■had become ill with headache, pain in the throat, cough and tempera- 
ture rising to 40.5° C. After a few days, he brought up mucopurulent 
expectorate. Stethoscopically there was short sound over the right 
upper lobe, and bronchial respiration with dry and moist rdles, especi- 
ally after coughing. In the course of a couple of weeks the temperature 
became normal, but the cough and mucopurulent expectorate persisted, 
and the stethoscopic findings remained the same. From the anamnesis 
it appears that the patient in 1921 had been two months in the Ore- 
sunds Hospital with pulmonary tuberculosis, according to statement 
of both lungs, and in the following three months in sanatorium. In the 
following year he was again four months in sanatorium after a licmo- 
ptysis. Afterwards he had been well until 1937, when he was in the Oto- 
sunds Hospital a month, according to his statement for bronchitis. 
At that time there does not appear to have been positive tubercle 
bacilli in his sputum. Since 1937 he has gone to control at the tuberculo- 
sis station, and bad felt well until the present symptoms set in on 

3rd, 1945. . . , . , rrf 

Roentgen examination of the lungs at admission showed ailmc 
densification of the entire right upper lobe, with clearer and denser 
areas. Downwards, the process was sharply delimited corrcspoiK mg 
to the limit of the lobe, rvhich was drawn upwards. The right half oi le 
thorax was markedly flattened, with the trachea rather consider.! } 
drawn over towards the right. Also the heart and the vascular trim "s 
were somewhat displaced. In the middle and lower right lo^es icrc 
was nothing positively abnormal. In the left lung there uere som 
slightly pronounced oijacities in the apex and immediately Jc on i 
clavicle, but no signs of fresh processes. In lateral projection, i 
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was ill tlie lower part of the right upper lobe seen a separate nodular, 
well circumscribed opacit)^ which suggested the presence of a tumor; 
a suggestion which was supported by the indubitable atelectasis on 
the rfght side (Figs. 9 and 10). We thereupon made repeated examina- 
tions of the expectorate for tubercle bacilli and tumor cells, but with 
negative result in both respects. Broiichoscopy showed the carina sharp 
and freely movable, the left bronchial tree normal. The right bronchial 
tree was a little redder than the left, and its mucosa slightly edematous 
opposite the starting point of the branch to the upper lobe. There was 
some secretion from it, but no tumor could be seen in the lumen, not 
even by the use of retrograde optics. There were no signs of tuberculous 
processes in the mucosa. Bronchocjraj^hy showed, as regards the right side, 
that only the posterior branch to the upper lobe filled, while the an- 
terior and superior branch were suddenly interrupted by a distinct 
stop in the filling. Tomography of the upper lobe showed in the middle 
of the latter a rather clearly circumscribed, nodular infiltration, in which 
were seen seA*eral more than cherry-sized caverns; and above this in- 
filtrate some more marbled opacities with small bronchiectasies. One 
would be most inclined to interpret the whole roentgenologic picture 
as that of a lung tumor in a state of disintegration. Besides this sujiposed 
tumor, there were sequelae of a past tuberculosis in both lungs, especi- 
ally in the right Finally, we were gh’-en the opportunity of examining 
the roentgenographs taken at the tuberculosis station as far back as 
to 1938, which showed that already at that time there Avas marked 
atelectasis in the right upper lobe. There had not been any considerable 
changes in the folloAving years, but it seemed as if the densification in 
the last pictures had become more concentrated into a nodular form, 
and it was seen that there had been disintegration already at an early 
stage. 

The diagnosis remained after these examinations doubtful, not as 
regards the presence of tuberculosis, but as regards the possibility of a 
carcinoma dcAmloped in the tuberculous lung. If there AA'as no tumor, 
the process must be interpreted as a caAmrnous phthisis. It Avas there- 
fore necessary to do an exploratory operation, and on June 11th, 1915 
I did a thoracotomy with resection of the 5th rib, under NoO-On-ether 
anesthesia with respirator. The lung was adherent OA'^er the entire extent 
of the upper lobe, and the adhesions carried large Amssels, AA-^hich had to 
be ligated. The process Avas felt as a tumor in the lower half of the upper 
lobe, but details could not be felt until the latter had been detached; 
nor could the operability be judged of before access had been obtained 
to the depth. When the Avhole lung had been laid free without injury 
to the lung tissue, it Avas found that there was no tumor, but in the 
basal part of the upper lobe a cavern larger than a green Avalnut. By the 
collapse and palpation of the lung, a considerable quantity of pus 
became evacuated into the trachea and Avas immediately aspired. 
There were no palpable glands in the hilus. 

It noAv became the question whether Ave, in AueAv of the fact that 
the diagnosis of cavernous phthisis Avas the most likely one, .should 
rest content with the total collapse of the lung obtained — the apex 
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1 should excise the upper loho tlie 

middle and lower having been found free from tuberculosis It tinned 
out, however, that owing to adhesions that could not he severed it 
was impossible to detach the upper lobe from the rest of the luiw; there- 
fore there could only be question of a pneumonectomy. In view of the 
patient’s age and the peaceful pathologic picture I found it best not 
to undertake an operation of that magnitude, but to treat his freed 
and collapsed lung with continued pneumothorax in connextion with 
a sanatorium cure. The thorax was closed primarily. The postoperative 
temperature was between 38° and 39° C., and became normal after 
17 days. In the days following the operation the pleural exudate was 
removed as it formed, and replaced by air. The postoperative pneumo- 
thorax treatment was conducted by Gravesex. A month after the 
operation the patient was discharged to sanatorium cure. His tempera- 
ture was normal, there was only slight cough and expectoration. Roent- 
gen examination at the time of discharge show'ed that a good pneumo- 
thorax had formed in the right side, with good contraction of the lung. 

During his stay in the sanatorium, the patient has put on 5 kg. iu 
weight. He coughs considerably less, and now spits up only a few clots. 
He is less dyspneic, and his temperature and pulse remain nornml.As 
repeated examinations of his expectorate have been negative as regards 
tubercle bacilli, be has again been examined bronchoscopically with a 
view to the possibilit,v of a benignant tumor in the upper-lobe bronchus 
with resulting conditions, instead of cavernous phthisis. This renewed 
hronclioscopy showed that the right bronchial tree now is narrower 
than the left, but as regards tbe middle- and lower-lobe bronchus other- 
wise normal. The bronchus of the right upper lobe, on the other hand, 
has now been transformed into a narrow slit, through which a little 
thick pus bubbles forth and back. The mucosa is also a little red there, 
but no longer edematous. Ho tumor masses are seen, and the case 
must therefore still be considered as one of cicatricial stenosis of the 
bronchus of the upper lobe, with cavern in the lung, probably a process 
on tuberculous basis which has run its course. Hor the present we slia 
maintain the patient’s pneumothorax. 

At the time when the war cut us off from contact with the 
Anglo-Saxon world, very little had been written about lohcctoiu) 
and pneumonectomy as treatment in pulmonary tuberculosis, 
but the experiences already then made justified such operations, 
which may wmll be parallelled to nefrectom)^ in the mostl} um 
lateral tuberculosis of the Iddney. As regards the risk of occur 
xence or recrudescence of a tuberculosis in the contralatera organ, 
there is a difference, however, between the two localisations, m 
the lung, this complication, to judge from the availah e i f^ra 
ture, is by no means a matter to he taken lightly. 
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Flemming Moller: 

Wlien the roentgenologist is confronted Mntli an isolated nodular 
opacity in a lung such as those in three of the cases spoken of here, 
his first thought 'will probably be that it may be a tumor. The 
large material of lung tumors ivhich we have had occasion to 
examine since a pulmosurgical service was established at the 
State Hospital has given us some experience in appraising the 
roentgenologic picture of the lung in this affection, but has also 
shown us that the differential diagnosis from other pathologic 
conditions in that organ may be difficult, as the roentgenologic 
image of bronchial tumors may be very polymorphous, and there- 
fore liable to be confounded with that of almost any affection in 
the lung. And the differential diagnosis from tuberculosis in its 
various forms is one of the things which one often has to consider 
when it is a question of coming to a conclusion with regard to the 
case presented. Also the technic employed in the examination 
plays an important role, but even the combined results of the 
different investigations do not always enable one to reach an 
absolutely positive conclusion. One must often compare the roent- 
genologic findings closely with the history of the case, the anam- 
nesis and the clinical observations, and from all these conclude 
to the most likely interpretation. It is not alwasy possible to 
establish the diagnosis with certainty roentgenologically, and 
specially is the estimation difficult when the pathologic process is 
located isolated in the pulmonary tissue, without any visible 
connexion with the hilus and ivithout there being any other 
changes in the lung. If, moreover, there is disintegration in the 
infiltrate, the difficulty becomes still greater. 

A case of precisely that character was the second one of those 
described by Dahl-Iversen (3098/45). In the roentgenograph 
there was a large, sharply circumscribed, oval opacity in the right 
lung, with a fluid level with an air bubble above it (Fig. 1). In 
the anterior-posterior view, this opacity lay about in the midbne, 
a little toward the right, covering the right hilus and part of the 
medial shadow. In lateral view it Avas seen to lie quite anteriorly, 
close to the anterior wall of the thorax, and was also there quite 
sharply defined against its surroundings (Fig. 2). Also in pro- 
3ection in other planes this isolating circumscription Avas very 
apparent. Except this, there Avas no demonstrable abnormality 
m the lungs, especially no sure calcifications or lymph node tu- 



254 


B. BAHL-IVBKSEK AXD P. FLEMMIX6 ilDLLER. 

mors in the hilus. The bifurcation ^vas natural, the breadth of 
the Carina not increased. 

The picture resembled most of all that of a congenital cyst 
but as no similar findings could be demonstrated in a serie^of 
roentgenographs taken of the patient at an earher period, that 
diagnosis could at once be abandoned. Then the possibility of a 
tumor in the process of disintegration was considered. It could 
not be excluded, but was found httle likely; especially the per- 
fectly smooth limitation in all directions, together with the natural 
form of the carina and the absolutely very httle “cyst-like" 
character of the opacity spoke against it. The most probable 
seemed to be a chronic lung abscess. The history of the patient's 
illness would fit very well with this. There had been a little fever, 
and pulmonary abscesses not infrequently have an insidious 
course. There need not be any acute manifestations, and it is not 
uncommon in cases with a history similar to this as surprising 
finding at a roentgen examination to ascertain the presence of an 
abscess in the lung. Tuberculosis was not thought of; nor was there 
anything in the history of the case that- might suggest it. But 
of course there is such a thing as isolated tuberculous abscesses, 
and it was undoubtedly a fault that that possibility was not 
considered also, though nothing in the anamnesis pointed in that 
direction. 

There was all the more reason why we should have done so 
since the first case mentioned by Dahl-Iveesen — the one 
operated on by Huseeldt (5038/43) — reminded very much of 
this roentgenologically and the diagnosis of tuberculosis liad 
been established operatively. Eoentgenologically (Fig. 3 and. 4) 
there was in the right lung a clearly circumscribed opacit), 
the size of a lady-apple, with an irregularly oval rarefaction, in 
the middle. Nor yet in this case were there any infiltrations in the 
surroundings, but there was a strong, fibrous stria across the 
lung, probably an interlobar thickening of the pleura. Tlicrc 
were no hilus glands or signs of pleurisy. Also this case wc vere 
most inclined to diagnose as a lung abscess, all the more con i 
dently because at that time there had not yet been demonstratec^ 
tubercle bacilli by cultivation from the stomach sluicings, a. 
was done later. The roentgenologic pictiure was not thought su_^ 
gestive of tuberculosis, because it did not give evidence o an} 
other tuberculous manifestations, nor did it really rcsem c 
picture of that disease. Moreover, the tomographic cxanima ion 
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showed so clearly an isolated process that it was difficult to be- 
lieve in tuberculosis. 

Also in this case the possibility ought, however, to have been 
considered, for when an isolated cavern is found in a lung, tubercu- 
losis cannot be excluded, of course, unless a search has been made 
for tubercle bacilli. But in judging about a case like the one of 
which we are speaking, not only abscess and tuberculosis must 
he considered, but also the possibility of a lung tumor in the pro- 
cess of disintegration must be thought of, and was in this case. 
Such a tumor, arising within the pulmonary tissue, may give 
exactly the same picture (Fig. 5; after the operation). 

In the third case, w'hen it was referred to the roentgen clinic 
of the State Hospital for examination, there were found two 
isolated, round, sharply circumscribed, homogeneous shadows 
downward in the right side; one of them a httle posteriorly, with 
a broad base on the thoracic wall, the other more anteriorly, as 
it seemed up against the diaphragm (Figs. 6 and 7). At that time 
there was no other demonstrable abnormality in the lung, and 
no exudate in the pleura. We dared not be positive about the 
diagnosis, but inasmuch as the processes were broadly based on 
the thoracic wall and the diaphragm, we rather judged them to 
be small pleural tumors. Only later were we informed that at an 
earher period tubercle bacilli had been found in the patient’s 
stomach sluicings and a pleurisy demonstrated; and when w^'e 
then obtained the earher roentgenographs from the tuberculosis 
station and compared them with the recently taken, we could 
see how the nodules described gradually developed as the pleurisy 
regressed, until they stood as isolated opacities in the picture. 
If we had known of the earher development of the changes to 
begin with, we would probably have been able to diagnose the 
case as tuberculosis, but as the matter stood there were no clues 
to a sure interpretation of the picture (Fig. 8; after the operation). 

If we now compare these three cases, which all proved to be 
isolated tuberculous processes, we see that the pictures strildngly 
resemble each other, specially the two first ones, in which there 
was cavern formation in the middle of the opacities; and one 
might perhaps be led to believe from this that when one in the 
future was confronted with such pictures it would be safe to 
diagnose the case as tuberculosis. This is far from being the 
case, however. They have only taught us that also the possibility 
of an isolated tuberculous inflammation in the lung must be con- 
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^ changes, and has confirmed tb 

old fact that at as aaot always safe to make a positive dia^mosi. 
Ironi the roentgenologic picture alone, because other affection', 
an the lung onay give exactly the same picture; and as re^ard^ 
the differential diagnosis it is specially of abscesses and tumori 
that there may be question. 

But it was a fault that tuberculosis was not thought of in the 
appraisement of the three cases here discussed, especially as the 
picture of isolated, sharply circumscribed tuberculous iiafiltra- 
tions in the lung is by no means an uncommon phenomenon, 
though perhaps not always borne in mind, even by the taihercii- 
losis specialists. And of course such ioifiltrates may grow large, 
and disintegration at last set in in the middle, as it was seen in 
our cases. In the two last of these, the diagnosis woaald have been 
clear if we had known the full history of the cases, but in the first 
one there was nothing in the case record that could give any 
clues in that direction. 

In the fourth case we have an entirely different type of changes. 
Here, the anamnesis did not leave any doubt that there had been 
tuberculosis of both lungs, especially of the right, twenty-one 
years before. It had apparently run its course, and the patient 
had been well for many years, until the present symptoms sot 
in in May, 1945. At a roentgen examination on the 17th of that 
month (4419/45) there was found (Fig. 9) a diffuse thickening of 
the entire right upper lobe, sharply delimited downwards corres- 
ponding to the margin of the lobe. The latter was drama consider- 
ably upwards, the right thoracic wall was markedly flattened; 
the trachea was drawn rather far over towards the right, and the 
heart and vascular trunks displaced in the same direction. The 
thickening was not qioite diffuse, there were denser and clearer 
areas, and at first we were most inclined to think that it vas a 
case of an old tuberculous process with fibrous changes am 
atelectasis of the right upper lobe. There was nothing posithe} 
abnormal in the lower part of the right lung; still, there a 
diffuse veil over the entire right half of the tliorax. In the e t 
side, there were some slightly pronounced old infiltrations in ic 

apex and just below the clavicle, . . . 

We were not qiaite sure about the diagiaosis, though, specie ^ 
in the lateral view^ (Fig. 10) there was in the lower part of the upper 
lobe a clearly circnmscribed, nodoolar opacity, which 
quite resemble the sequelae of a tuberculosis; and on clo.ser - 
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TREATMENT OP TUBERCULOMAS IN THE LUNG. 

of the films we became more and more inclined to tbinlr that 
besides the indubitable tuberculous changes there might also be 
a tumor. Already earlier roentgenographs, from 1938, from the 
tuberculosis station, showed that there at that time was atelec- 
tasis in the right upper lobe, but it was as if the opacity in the last 
pictures taken had become more concentrated into a nodular 
form; which we thought supported the supposition of a tumor. 
This diagnosis was further supported by a bronchography; only 
the posterior branch to the upper lobe filled, while the anterior 
and superior branches were interrupted by a distinct stop in the 
filhng. Tomography confirmed the nodular infiltration in the 
middle of the lung, but also showed the presence of several caverns, 
some of them as large as a cherry, in the densified area. After this, 
we could, roentgenologically, only hold to the supposition of a 
tumor, besides the old tuberculous changes. The result of the ope- 
ration might perhaps speak for tuberculosis, nevertheless; still, 
the subsequent development of the case leaves a doubt, and per- 
haps the diagnosis of tumor will in the end prove the true one. 

Though the picture of this case in itself has no connexion with 
the three first cases, it nevertheless furnishes an excellent il- 
lustration to the difficulties which one encounters, also roentgeno- 
logically, when it becomes a question of differential, diagnosis be- 
tween tuberculosis and a tumor, and which one not infrequently 
may meet with in a pulmosurgical service. 


Summary. 

Tuberculoma is the clinical designation for what is patho-ana- 
tomically termed a conglomerate tubercle, and occurs especially 
in the central nervous system and the spleen. An entirely similar 
process occurs in the lung under the picture of a tumor or a chronic 
abscess. The authors present three cases' with this pathologic 
picture. Two of them were treated by resection of the lung, the 
third by lobectomy. It is stated that tuberculomas of the lung 
should be removed by surgical operation, because they may be 
expected to continue to grow, there as in other organs. One of the 
cases related, which has been under observation for several years, 
points in the same direction, inasmuch as the process during that 
time has continued to enlarge. The conclusion is that lobectomy 
should be performed if the pleural cavity is free, while the lung 
^ ^61034. Acta cliir. Scandijiav. Vol. XCIV, 
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may be resected in cases where the field of operation is shut oft 
frorn a free pleural cavity by adhesions, provided that the re- 
section can be done in sound tissue. The three case histories are 
used to show the difficulties of the differential diagnosis, rvhich 
involves the question: tuberculosis-tumor, infected cyst or chronic 
pulmonary abscess. The diagnosis between these can be very 
difficult, or even impossible, without an exploratory thoracotomy. 
Finally, a fourth case is described, of unilateral, cavernous phthisis 
with roentgenologic changes suggesting carcinoma; a suggestion 
which only an explorative operation proved erroneous. In this 
case, the question stood between pneumonectomy and conserva- 
tive intervention in the form of pneumolysis. In viev of the 
nature of the case and the patient^s age the conservative nmn.';- 
ure was chosen, but it is pointed out that in cases where the con- 
ditions permit it an active surgical therapy in pulmonary tuher- 
culosis, by operation on the lung itself, either in the form of lob- 
ectomy or pneumonectomy, or, if so indicated, of upper bilateral 
lobectomy, has its field and will be the future treatment in snch 
cases. 

. Eoentgenologically, it is pointed out that the picture of hron- 
ohial tumors can he very polymorphous and may express itself 
in changes that may be confounded with the most different pul- 
monary affections. One of the things one oftenest has to consider 
when it comes to deciding about a case before one, is the diagno- 
sis from tuberculosis in its various forms. It is not always possible 
to make a sure diagnosis roentgeno logically. The anamnesis, the 
case history and the other clinical findings must all be taken into 
consideration, and the difficulties become even greater if t le 
pathologic process is situated isolated in the pulmonary tissue, 
without visible relation to the hilus and without any other changes 
in the lung, and especially if there is disintegration in the m i 
trations. 


Zusammenfassung. 

Tuberkulom ist die klinische Bezeichming fiir den 

gisch-anatomischen Begriff Konglomerattuherkcl, jesonc 

Zentralnervensystem un in der Milz anftretend. Eiii 
licher Prozess kommt in dei’ Lunge imter dem Bilde ewes i 
Oder ernes chronischen Ahszesses vor. Es werden drei vraiu i 



TREATMENT OE TUBERCULOMAS IN THE LUNG. 259 

bilder dieser Art vorgelegt, die in zwei Fallen mit Eesectio pul- 
monis, im dritten mit Lobektomie bebandelt wurden. Es wird 
erwabnt, dass Tuberkulome der Lunge operativ zu entfernen sind, 
da zu erwarten ist, dass sie bier, wie in anderen Organen, bestan- 
dig weiter waclisen. Der eine der mit geteilten Falle, der melirere 
Jabre lang beobacbtet wurde, spricbt aucli bierfitr, indem der 
Prozess wabrend der Beobacbtungszeit fortwabrend fortscbritt. 
Es wird der Scbluss gezogen, dass der bei freier Pleurabohle zu 
verwendende Eingriff die Lobektomie ist, und dass die Lungen- 
resektion in denjenigen Fallen vorgenommen werden kann, wo 
das Operationsfeld durcb Verwachsungen gegen die freie Pleura- 
boble abgescblossen ist, und unter der Voraussetzung, dass die 
Eesektion in gesundem Gewebe stattfinden kann. Die drei Kran- 
kengescbicbten werden zur Beleucbtung der differentialdiagno- 
stiscben Schwierigkeiten verwendet, die bei der Frage Tuber- 
culose-Tumor, infizierte Zyste oder cbroniscber Lungenabszess 
vorliegen. 

Diese Differentialdiagnostik kann obne explorative Tborako- 
tomie sebr schwierig oder geradezu unmoglicb sein. Schliesslich 
wird ein 4. Fall mitgeteilt von einseitiger, kavernoser Plitbise 
mit rontgenologiscben Veranderungen, die auf Krebsbildung deu- 
teten, was nur durcb einen explorativen Eingriff widerlegt wer- 
den konnte. In diesem Falle stand man vor der Frage: Pneumon- 
ektomie oder ein konservativer Eingriff in Form einer Pneumo- 
lyse. Angesicbts der Art des Falles und des Alters des Kranken 
wablte man in diesem Falle den konservativen Eingriff, es wird 
jedocb darauf aufmerksam gemacbt, dass eine alctive, operative 
Tberapie in Gestalt eines Eingriffes an der Lunge selbst, entweder 
als Lobektomie oder als Pneumonektomie oder evtl. als bilaterale 
obere Lobektomie bei Lungentuberkulose in geeignefen Fallen 
ein Indilcationsgebiet bat und bei solcben Fallen die Bebandlung 
der Zukunft sein wird. 

Eontgenologiscb wird betont, dass das Bild bei Broncbial- 
tumoren sebr vielgestaltig sein kann und in Form von Verande- 
rungen bervortreten kann, die mit den verscbiedensten Lungen- 
leiden verwecbselt werden konnen. Die Differentialdiagnose gegen 
die verscbiedenen Formen der Lungentuberkulose ist eine der 
baufigsten Fragen, vor die man gestellt wird, wenn man zur Be- 
Rrteilung eines vorliegenden Falles Stellung nebmen muss. Eine 
sicbere Diagnose lasst sicb nicbt immer rontgenologiscb stellen. 
Die Anamnese, die Krankengescbicbte und die ubrigen kliniscben 
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Befunde sind bei der Beurteilung des Falles eingehend niit ru 
erwagen, und falls die Veranderungen isoliert im Lungentewebe 
sitzen obne sichtbare Verbindung mit dem Hilus, ohne andcre 
Veranderungen m der Lunge, sowie ganz besonders, ivenn "leich- 
zeitig^ erne Einschmelzung der Infiltrate vorliegt, wcrden die 
Scbwierigteiten nocb grosser. 


Resume. 


Cliniquement on appelle tuberculome ce que les anatomo-patho- 
logistes entendent par conglomerat de tubercules, lesion qui se 
rencontre specialement dans le systeme nerveux central et dans 
la rate. Un processus tout a fait semblable se rencontre dans le 
poumon sous le tableau d'’uue tumeur ou d^un abces clironique. 
Trois observations de ce genre sont presentees ici; deux des cas 
furent traites par resection du poumon, le troisieme par lobec- 
tomie. Les auteurs font remarquer que les tuberculomes pul- 
monaires doivent etre extirpes cMrurgicalement parce qu’on 
pent s’attendre a ce qu’ils s'’accxoissent de fa 9 on continue, ici 
comme dans d'autres organes. L^n des cas rapportds, qui fut ob- 


serve pendant plusieurs ann4es, parle dans le m6me sens, vu que 
le processus alia constamment en augmentant pendant tout Ic 
temps ou il fut suivi. En conclusion, e’est la lobectomie qui re- 
presente Fintervention a laquelle il faut recourir quand la cavite 
pleurale est libre, la resection du poumon pouvant etre utilisee 
dans les cas ou le champ operatoire est isole de la plevre fibre 
par des adherences, sous la reserve que I'exerese puisse avoir 
lieu en tissus sains. Les trois observations servent a illustrer Ics 
difficultes du diagnostic differentiel lorsqu’il est question de 
distinguer entre tuberculose-tumeur, kyste infectc ou abce» 


pulmonaire chronique. 

Ce diagnostic differentiel peut etre ties arclu, ou memc im 
possible, sans thoracotomie exploratrice. Pour finir, un qiiatricmc 
cas est rapporte, concernant une phthisic caverneuse unilatera c 
avec des signes radiologiques qui evoquaient une ndoforniation 
carcinomateuse: seule I’intervention exploratrice put dissiper cc 
soup§on. Chez ce malade il fallait choisir entre la pncunionec 
tomie et une operation conservatrice sous la forme d une pneuttw 
lyse. Compte tenu de la nature du cas et de 1 age du patient, c c„ 
pour riutervention conservatrice qu’on se decida, mais les auteur 
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font remarquer qu"un traitement operatoire actif, dirige centre 
la tuberculose pulmonaire et s^attaquant an poumon lui'meme, 
sous forme de lobectomie, de pneumonectomie, ou eventuelle- 
ment de lobectomie baute bilaterale, trouve son ebamp d'applica- 
tions dans les cas qui en sont justiciables et deviendra, pour 
ceux-xi, la tberapeutique de Tavenir. 

Du point de vue radiologique ils soulignent que Timage des 
tumeurs bronebiques pent etre tres polymorpbe et se traduire 
par des aspects susceptibles d’etre confondus avec les affections 
pulmonaires les plus disparates. Le diagnostic differentiel avec 
la tuberculose sous ses differentes formes est I’un des problemes 
devant lesquels on se trouve le plus frequemment place lorsqu’il 
faut arriver a une conclusion dans un cas donne. II n’est pas tou- 
jours possible de poser un diagnostic certain par les seuls Rayons 
X. L’anamnese, I’bistoire de la maladie et les autres constatations 
cliniques doivent etre prises, elles aussi, tres exactement en con- 
sideration pour juger du cas, et les difficultes s’accroissent encore 
si les lesions sont isolees an sein du tissu pulmonaire, sans attaches 
avec le bile et sans autres alterations pulmonaires; cela est surtout 
vrai lorsqu’en meme temps se produit une fonte dans les infiltra- 
tions. 



From “Svenska Roda Korsets Sjukhus”, Surgical Department. 
(Chief: Chief Surgeon Eeliicg F. Hjort.) 


A Case of Double Bladder. 

By 

ERLING F. HJORT. 


In this article it will be reported a case of double bladder and 
simultaneous deficient development of one kidney and its ureter. 
The patient was operated, and the one, in this case xudunentary 
bladder, was removed with the likewise rudimentary renal struc- 

^^ecause of the extreme rarity of the case it deserves to he 


reported in detail. 

The patient was a male, 33 years 
“Svenska Roda Korsets Sjukhus” 


old, K. 6., who was admitted to 
surgical departniGut, from /» 


Healthy family. Ever since to 

tient had periodically been nervou n.,,i^suffered from severe dc- 
had been during last ^ 

pression. Later his mental "ain deep in the right 

^ 2 years previous to the ^^fWhe and eraduaUv increased, 

part of nates. The pain was like a ''J' ^uation^^ and later 

It was also felt in the rectum, ;g;e went to a physician 

he additionally got pain <i^ring a gj,gafter all his sjauptoms va- 
^Yho ordered sulphathiazol tablets, whereatter j 

inshed. There had been discharge^^^ 

A year ago he had a transient "LSw I’elapsc in the 

couple of lays. Then there was i„ [he mont 

month of April, ai^ finally a per ‘ admission to hospital- 

of June this year. This period nates and in the rectum. 

This time as earlier the pain was felt ® „ smarting pan' 

Sometimes he had more frequent stream of urine wa^ 

toward the end. No discharge and g"-" in„te once durimr the 
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Status presens, The patient appeard somewhat thin and 

pale. Pulse 76, regular. Temp. 37.4. Tongue moist and clean. No edemae, 
no exanthemae. Pupils equal, reacted to light and accomodation. 
Fauces pale. Normal physical conditions over lungs and heart. Abdomen 
was soft and unsensitive. No palpable filling. 

Exploratio 7 i per rectmn. Sphincter closed well around finger. Pros- 
tate of normal shape, size and consistency. Upward to the right of 
the upper cornier of the prostate there is felt a tumor, the size slightly more 
than length a7id thichiess of a thumb. It was bimanually palpable. The 
consistency was solid, elastic, possible fluctuating. Is was slightly 
movable and highly sensitive. 

Genitalia externa were normal, on either side a normal testicle and 
epididymis. 

The iirine contained oio albumin, pus, blood, nor sugar. Microscopically 
it was seen 7 — 8 red blood corpuscles per field. 

Intraveiious urography, 1945, revealed no sign of calcular for- 
mation. After 20 cc of uriodone there was good secretion of contrast 
on the left side. No secretion on the right side. After 15 min. the renal 
pelvis on left side was distended with contrast. On right side still no 
secretion. Even after 45 min. no secretion was observed on the right 
side. After the removal of compression there were no obstacles to the 
passage of the contrast urine from left side. Shadow of the bladder 
offered a perfectly normal picture. R.: Failure of secretion of contrast 
urine on right side. (Denst.vd). 

Cystoscopy, 2^/9 1945. Instrumentation easy. Vesical capacity 300 cc. 
Vesical mucous membrane offered a jjerfectly normal picture. Left 
ureteral opening slit-shaped, normal. On. the right lower half of the 
bladder it was noticed a smooth, semi-round bulge where the right 
ureter fold might be looked for. It was about the size of a walnut, 
not translucent, and showed no variation in the size. Without anv 
sharp border it passed into the vesical cervix, and was completely 
covered with normal mucous membrane. On its medial surface it was 
noticed a fold, that possibly might be taken to be a ureteral opening, 
but it was uncapable of catheterization. 

On chromo-cystoscopy after intravenous injection a strong blue 
jet appeared from the left ureteral outlet after 5 min. On the right side 
no colored jet was seen. 

After the cystoscopy the bladder was emptied and the tumor again 
palpated, rectally and bimanually. The consistency was solid, and a 
certain movability from side to side was clearly noticed. An upper 
border was also believed to be felt. 

At this point the case was suspected to be a dystopic pelvic kidnev, 
and in an effort to exclude the possibility of the presence of a normally 
situated right kidney a roentge^i exaininatioii was made on -’’jg 1945, 
after peri-renal insufflation of air. With a pneumothorax apparatus 
250 cc of air was insufflated bilaterally into the renal spaces! On the 
left side the kidney appeared clearly. On the right side no renal shadow 
was demonstrable. The air merely spread upwards along the lateral 
psoas contours, and below the medial part of the diaphragm. 
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The case was now believed to be a pelvic kidney on rirrht side mi 
on this assumption it was made an o i < 

Exstirpatio on 1945, under spinal anesthesia, 15 cc of nercnin 
4- 340 gm of ether on gasmask. Incision obliquelv on right side con- 
tinued right through m. rectus with intended ligation and resection of 
vasa epigastr. dextr. In this way quite a good view is obtained. Peri- 
toneum is pushed bbmtly medialhq and retroperitoneally one adTOncc> 
toward the right side of the vesical wall. The tumor is then felt as a 
round, about_ egg-sized cj^stic formation, situated close to the vesical 
wall to the right, and posterior to the vesical cervix. The tumor has 
a process, as thick as a little finger, pointing cranially and somewhat 
medially. The process is cylindrical, and like the main tumor it is cysti- 
cal and distended. It closely resembles a distended ureter. The tumor 
is loosened, partly bluntly, partly with sharp instrument. Directly 
behind the symphysis, slightly to the right of the mid-line the tumor 
is attached to brim of the pelvis anteriorly, and had to be cut loose 
at this point. Before reaching that far the tumor ruptured and a watery 
fluid was emptied into the wound. No vascular string entering the 
tumor was observed. Tumor had no connection with the bladder. Up 
to this time the main tumor had been supposed to be a dystopic kidney, 
and the process a ureter that would bend backward and enter the blad- 
der. This proved not to be the case. The process, that also emptied its 
content on rupture of the main tumor, ajipeared to run in a cranial 
and medial direction, crossing the vasa iliaca anteriorly. First it tapered 
to a string-shaped formation. On level with the dividing point of aorta, 
however, it again widened and forked into 2 parts that, judging by 
their appearance, reminded of a small primitive renal pelvis. There 
was no sign of any solid tissue capable of representing the renal paren- 
chyma. The forking point of the process was surrounded by .small 
amounts of loose adipose tissue, and from here it proceeded cranially 
a process, thick as a thin metal wire, that could not be followed up 
any further from the selected incision. It seemed to continue in direc- 
tion of the anterior part of columna. As it was considered to be without 
interest to the jiatient that this process should be followed up, the string 
was caught with a jiair of forceps, ligated and resected. No pulsation 
could be observed in the string. . 

From the wound the right renal region was palpated. No lower rena 
pole could be felt, neither any ureter other than the mentioned procc?-'. 

After the bleeding had ceased a cigarette drain was placed at ic 
vesical wall, and the wound sutured in layers. The operation las c( 

for 1 hour and 50 min. _ , r n •• 

On opening and inspection of the preparation the following ' 

found: ^ - li-. 

The main tumor closely resembles a small bladder. It ^ ^ 

tinct trabeculation, and has a strong muscular wall. The wa 
2—3 mm in section. Between the bladder and the above situated nr u- 
there is a small valvular formation. The measure of the remo\c( 
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der -when spread is 4 cm. Above the bladder tlierc is a distended ureteral 
part, 67" cm long, 11 mm wide, when spread out. On the mucosal 
side of the spread ureter there are seen 5 transversal mucous mem- 
brane folds with regular interspaces of about 1 cm. Above the distended 
part the ureter is obliterated for a length of about cm. Above this 
section the ureter again widens and spread out it measures 12 mm. 
The forked process, forming the cranial part of the ureter, feels firm and 
solid to touch, as a couple of pea-sized nodes. This solid part is presumed 
to be a primitive renal structure. The entire preparation from the caudal 
part of the bladder up to the cranial end of the preparation measures 
22 cm. 

Pathologic-anatomical examination of the preparation by prof, 
dr. med L. Kreyberg: 

“Mounted preparation received, has been drawn and pieces remov’-ed. 
The preparation consisted of 3 parts: a ‘bladder’, a ‘ureter’ and at the 
top some irregular tissue in Avhich was found a node about the size of 
a hemp-seed. Unfortunately the whole preparation was somewhat dried 
up. Sections from the bladder, traversing the largest trabeculae, reveal 
the surface to be covered by a transitional epithelium consisting of 




Fig. 3. 


several layers, most developed deep in one of the folds. For the res 
are the trabeculae made up from smooth musculature vith an inner 
longitudinal layer, constituting the main bulk, and an external narrower 

annular layer. , . 

Sections from the more solid node show a number of epi 
covered cavities, lined with a low, cubical to flat epithelium. i 
vities contain a homogeneous mass. A couple 

showed the epithelial nuclei to be oval-round with a ^ 

mesh, pale. No glomerulus formation has been ^ 

ducts closely resemble the picture obtained of rena 
nephrosis, and have been interpreted as remnants of the part 
renal structure originating with the Wolffian duct. 

Diagnosis: Vesica-ureter and partial renal 

The first 2 days after the operation the ^ka^g^of 

erized. Later micturition was spontaneous. limited fas- 

urine into the wound. But there ?'«^some infection and^ 

cial necrosis, and therefore some time lapse e „ncticallv healed. 

On dismission from the hospital, «/n,thpvound had prac m^ 

1 month after the patient had left the 
grateful to be relieved of a sufferiiig, a n ^ pleasure”. 

Ld that micturition now was perfectly normal, e I 
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We were very anxious to find out whether the small bladder had had 
any connection with the main one (such connection was, as mentioned 
in the report not demonstrable during the operation), and whether the 
small bladder had an outlet, eventually a urethra of its own, with an 
opening into the main urethra. Therefore cystoscopy was made twice, 
and urethrography twice. 

At the 2 cystoscopies (^’/lo and. ®/ii) it was possible to ascertain that 
the already mentioned bulging into the right half of bottom of the 
bladder had disappeared. No sign of postoperative changes were indic- 
able on the right side of the vesical mucous membrane, and thus a 
confirmation was obtained of the observation made during the opera- 
tion, that no connection existed between the 2 bladders. It was now- 
demonstrable that the trigone was only partly developed, as the right 
half side and the ureter fold on right side were lacking. In the normal 
site of these formations the bladder was quite smooth. In chromo- 
cystoscopy a strong blue jet was seen on the left side after min., 
on the right side no blue color. 

The results of the 2 urethrographies were as follows; 

®7io’ Urethrography: 20 cc of diluted urotrast (1:1). The outlines 
of urethra are everywhere smooth. Especially is there no contrast filling 
of any paraurethral ducts, that eventually might be suspected of 
tepresenting a small extra-urethra. The filling of pars prostatica, how- 
ever, is not quite satisfactory. 

R.: Negative findings. . 

Denstad (sign.). 

Vii: Eor if possible to obtain a more continuous filling of pars prosta- 
tica the urethrography was repeated, this time with thin iodized oil 
(20 cc). The filling is quite good, and no cul-de-sac nor rudimentary 
urethra is demonstrable. But to the right, and possibly somewhat 
posterior to the contrast-filled bladder there is a horizontal contrast- 
filled small duct, 1 cm long, thick as a needle, probably representing 
a connection between the extirpated small “extra-bladder” and the 
ordinary bladder. 

R.: Narrow, short duct proceeding from right, posterior part of 
the bladder in lateral direction. 

Denstad (sign.), 

A distinction must be made between two kinds of double blad- 
der. The one has been termed vesica duplex, and is recognizable 
by the presence of 2 separate cavities, each with a ureter and a 
urethra. The division into 2 separate cavities is in vesica duplex 
also noticeable from the external shape of the bladder. The other 
kind has been termed vesica hipartita. Characteristic is the normal 
and undivided external appearance of the bladder, whereas the 
cavity is divided by a more or less complete partition wall. 

In the condition known as vesica duplex, the 2 bladders may 
be lying side by side, or one in front of the other. Also an hour- 
glassbladder with horizontal division has been described. 
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Double bladder IS capable of being confused with other con- 
ditions, namely vnth diverticular formations, of vdiich there ate 
congemtal and aquired forms. Because of this possibility of con- 
fusion. it IS difficult to obtain accurate informations as to the fre- 
quency of tbe double bladder. Most reports of double bladders 
are found in early pubbcations, partly from section reports, partiv 
from cbnical observations, and many of these have been insuffi- 
ciently described. It must be kept in mind that the first cysto- 
scope was constructed by Nitze in 1876, but that it hardly was fit 
for general use before in 1898, when Charles Preestox sub- 
stituted the incandescent platinum wire and the cooling dewce 
with a "cold” lamp. Neither was the ureter-cystoscope, that had 
several forerunners before it was improved by Albarrax, very 
answerable and in use before the century end. Therefore it is 
reason to regard the early cbnical observations sceptically. 

At least it is a fact that vesica duplex as well as vesica bipar- 
tita are extremely rare conditions. According to Eixar Ljuxg- 
GBEN, V. Blum has in the literature collected 10 cases of vesica 
duplex (1929). Blum’s work has not been available to me. In the 
Scandinavian literature there are 2 informations, the one by 
Einar Ljunggren (1932, vesica bipartita) and the second by 
C. A. Ljunggren (1897, vesica duplex). Besides Einar Ljuxg- 
gben’s work there are in recent literature informations by Hach- 
MElSTER (194:1, vesica dujilex, and also double vagina and bicor- 
nate uterus, healed fissure of the abdominal wall and symphyseal 
fissure), Greenberg (1936, vesica bipartita). Of early works it 
may be mentioned Cathelin and Seimfe. These authors have col- 
lected 15 cases of certain double bladder from the literature, and 
have themselves added 1 case, making a total of 16 cases. (Whether 
the same cases also appear in Blum’s material I am debarred from 
finding out.) Of these 16 cases, judging by the brief iiiformations, 
only 5 were vesica duplex. Cathelin and Sejipk stipulated the 
following characteristics for a double bladder in contrast to a 
diverticulum: 1) musculature of the double bladder wall is of nor 
mal tlnckness, and 2) a ureter opening in each bladder caMtu 
In contrast hereto the diverticulum has no ureter opening am an 
inconstant and uneven thickness of the musculature. Anot ler 
early information is derived from Carl Schwarz (1896, ( ® 
bladder wdth the cavities situated one posterior to the ot icr. c 
liimself ventilated the possibility of the one urine ) a( ( cr 
actually being a bag-shaped dilatation of the louci part o 
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ureter). Pagenstecher (1904), Beiohel (1893), and Chwalla 
(1927) discuss tlie probable mecbanism of tbe formation of double 
bladders on a base, tbe solidity of wbicb I bave not sufficient know- 
ledge to evaluate. For tbe rest a few publications exist, mostly 
of early date, and are found in tbe list of literature of tbe above 
authors, a Hterature that at present is not available. 

Tbe present case resembles none of those mentioned in tbe 
literature. It is characterised by a rudimentary right kidney and 
ureter and a right rudimentary bladder, tbe lower outlet of which 
was not demonstrable. Urethrography suggested an outlet enter- 
ing into the bladder, cystoscopy was unable to point out any such 
communication. It may be thought that the opening might be 
situated in the vesical cervix, in a place of wliich the cystoscopy 
did not offer a clear view. Most interesting is the demonstration 
of the absence of glomeruli in the rudimentary kidney. History 
of the development of the urinary tract tells us that the ureter, 
the renal pelvis, ductus papillaris and pars colligens originate 
with the Wolffian duct, whereas Bowman’s capsule, pars contorta, 
Henle’s loop and pars intermedia derive from the metanephro- 
genic tissue. In the present case it thus appears that only the 
structures from the Wolffian duct have developed, whereas the 
metanephrogenic contribution to development of the kidney 
has failed. To explain the development of a rudimentary extra 
bladder is beyond the knowledge of the author. I maj'- be per- 
mitted to mention what Professor K. Schreiner kindly has in- 
formed me, namely that the Wolffian duct partakes in formation 
of the vesical trigone, whereas the remaining part of the bladder, 
as known, originates with cloaca. In the present case the possi- 
bility might therefore be ventilated, of a failure of fusion between 
the part of the right Wolffian duct, forming the right trigonal 
half, and the remaining part of the bladder. 

Summary. 

The author reports a case of double bladder in a man, 33 years 
old. The right urine bladder, ureter and kidney were rudimentary. 
No connection between the 2 bladders was demonstrable. The 
right bladder and the rudimentary kidney were removed in 
operation, and the patient was relieved for his symptoms, con- 
sisting of pain deep in nates. The rudimentary kidney micro- 
scopically showed no glomeruli nor other parts of metanephro- 
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pnic origin, and it must therefore be presumed that it had hcen 
built up exclusively from tissue from the Wolffian duct. 

ZiLsammeufassiiiig. 

Verf. herichtet iiber einen Fall von doppelter Harnhlase bei 
einem SSjahrigen Manne. Eechts waren Harnhlase, Ureter unci 
Mere rudimentar. Zwischen den beiden Harnblasen konnte keine 
Verbindung nachgewiesen werden. Die rechte Blase und die 
rudimentare Mere wurden operativ entfernt, und der Kranke 
wurde von seinen Symptomen befreit, die in einem Schmerz tief 
im Gesass bestanden. Die rudimentare Mere zeigte milanskopiscli 
keine Glomeruli oder andere Teile von metanephrogeneni Ur- 
sprung, und es ist deshalb anzunehmen, dass sie ausschliesslich 
aus dem Wolff’schen Gange entstammendem Gewebe aufgebaiit 
war. 

Eesiim^. 

L’auteur relate un cas de vessie double chez un homme de 33 
ans. A droite la vessie, I’uretere et le rein etaient rudiiuentaircs. 
Aucune communication entre les deux vessies ne put ctrc inisc 
en evidence. La vessie de droite et le rein rudimentaire furcnt 
extirpes operatoirement, et le malade fut debarrasse de ses 
symptomes pathologiques, qui consistaient en une douleur profomlc 
dans les fesses. Au microscope le rein rudimentaire ne montrait m 
glomerules ni autres parties d’origine metanephrogcnique, dc 
sorte qu’il faut supposer qu’il etait constitue exclusivenient par 
des tissus derives du conduit de Wolff. 
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intervention. 

By 

TAGE ESPERSEN & E. DAHL-IVERSEN. 


Introduction. 

MTiile some diseases can easily be rubricated either as decidedly 
medical or decidedly surgical, there are others which from their 
symptomatology must be characterised rather as medical but 
which, on account of their treatment, with equal or perhaps even 
greater right, belong in the surgical clinic. Under this category 
fall, among others, certain tumors of the adrenal medulla, the 
so-called pheochromocytomas or, as they are also called, paragang- 
liomas or chromaffinomas. 

Clinically, these tumors are divided into those which give hor- 
monal symptoms and those that don’t. Both types are derived 
from the same cell, the sympathetic formative cells (sympathogo- 
nia). On maturing, these differentiate into sympathetic ganglion 
cells and ripe medullary cells, pheochromocytes. The develop- 
ment will appear from the following schema; 


Nervous 

type 


Development of the medullary Cells. 

^ Sympathogonia (sympathetic formative cells).. 


\ 


\ 


X X 


Sympathetoblast ® Pheochromoblast 
. i ^ I 
^ ^ ^ Ganglion cell ® Pheochromocyte 


Endocrine 

type 


^ Read at the meeting of the Danish Surgical Society on February 9, 1946. 
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Tumors from the adrenal Medulla. 

X Sympathogoniomas ) malignant; often developin-r duriir 

^ ^ Sympathoblastomas f fetal life, ° ' 

^ ^ ^ Ganglionentomas I 

® Plieocliromocytomasj ^ bemgn. 

(Besides, mixed forms). 

The pheochromocytoma is in other words the type of tumoi 
which develops when there is an ahormal proliferation of tk 
mature medullary cells. These tumors oftenest arise from tk 
adrenal medulla, but can occur in any place where there is chrom- 
affin tissue, for instance in the retroperitoneal tissue, along the 
abdominal aorta (especially corresponding to Zuckerkandl's bod- 
ies), and in rare cases intrathoracically (34). A distinction is 
therefore made between intra-adrenal and extra-adrenal pheo- 
chromocytomas. 

The disease is rare. It occurs practically only in adults, with an 
approximately equal sex distribution, and a little oftener in the 
right side than in the left. According to Bkunschwig & HuJirn- 
BEYS, there had up to 1940 been recorded 90 cases located to 
the suprarenal gland. According to Kibshbausi & Balkix, the 
number had in 1942 risen to 100, and to these must by now be 
added at least 19, possibly more; owing to the present disturbed 
conditions it has been difficult to carry the registration up to 
date. Most of the cases have been necropsy-findings, however. 

Brom the Scandinavian countries there has so far been reported 
6 intra-adrenal cases diagnosed either clinically or by operation, 
namely, 1 from Norway in 1937, by Bobch-Johxsex, 1 ho® 
Sweden in 1939, by Steojibeck &Hedber6, and from Denmnr' 
3 in 1937 by Holst and 1 in 1945 by Gobtz. Besides, a case 
found by necropsy has been reported by Bergstraxd, in 192 . 

Extra-adrenal pheochromocytomas are still more uncommon, 
and are not as often as the intra-adrenal accompanied by cn o 
crinous symptoms. So far as we know, the total number 
logically verified, fully developed cases is only 15. Of ‘ 
authors, Gormsex (1938) and Bixdslev (1941) have descnic< 
such tumors. 

In the literature, it has several times been stated that 
was the first to diagnose the disease, but this is not conec , 
truth is that he in 1917 had two patients with hypertension ni 
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albuminuiia operated upon on suspicion of renal tumor, and as 
the symptoms in both cases disappeared after extirpation of the 
kidney and a large adjacent tumor, it has later been suggested 
that it had probably in fact been a question of pheochromocytomas. 
The characteristic clinical picture, Avith paroxysmal hypertension, 
Avas described for the first time in 1922, by Labbe, Tinel & 
Doumeb, and the clinical diagnosis fust established by Donzelot, 
in 1926. Mayo seems to have been the fust to exth-pate success- 
fully a retroperitoneal tumor in a case Avhere the typical syndrome 
Avas present, but the true nature of the neoplasm Avas not recog- 
nised. This AA’as in 1927. Tavo years later, the first successful 
operation on the basis of a correct preoperative diagnosis A\ms 
done by Shipeey, tlie diagnosis having been made by Pixkoits. 
Of papers from recent years, revieAving the subject, there are, 
among others. Wells & Boaian’s from 1939 and Biskind, Meyer 
& Beadxer's from 1911. 


Clinical Picture. 

Clinically, the pheocln'omocytomas of the suprarenal gland 
manifest themselves in the great majority of cases by charac- 
teristic attacks of hypertension, and these were already by early 
observers associated Avith a recurrent paroxysmal hyperepineplrri- 
iiemia, because the symptoms are precisely the same as those 
produced by epineplu’iue administered intravenously; namely, 
pallor, coldness, dilatation of the pupils, violent headache, pal- 
pitations, tachycardia, (sometimes brachycardia, though), steno- 
cardia, sensation of choking, cardialgia, pains in arms and legs, 
nausea, vomiting (or, at least, tendency to vomiting), transient 
increase of blood pressure to 300 mm or more, and sometimes 
hyperglycemia, glycosuria and albuminuria. Also ptyalisni and 
excessive lacrimation have been observed. lYhen the attack is 
beginning to abate, there often comes a sensation of heat, per- 
spiration and redness of the skin. These paroxysms, Avhich may 
last from a feAv minutes to many hours (according to Hyjian 
& Menciier as long as 36 hours), can be precipitated for instance 
by sudden movements, physical and psychic strain, and sometimes 
by palpation or massage of the suprarenal region, but they may 
also come on without demonstrable cause. 

That the disease really has its origin in a hyperepinephrinemia 

18 — ■^i6103-'f. Ada cliir. ^cinidinuv. Vol. XCIV. 
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may probably be considered as proved. That the amount oi 
epinephrine or epinephrine-like substances in the tumor has ic 
several cases been found greatly increased — to as much as 
40 mg per g of neoplastic tissue, as against normally 1 to 2 ur 
— probably d.oes not say so very much in this coimexion; vliat 
is more significant is that Beer, King & Prixzsietal in 1031 
biologically could demonstrate a pressor substance vdth epi- 
nephrine-effect in blood removed during an attack. 

Chemically, the blood epinephrine could for a long time not 
be determined, owing to the insufficiency of the methods. So 
far as we know, the results of such analyses have up to now been 
published only in connexion with two cases. In both, the blood 
epinehprine was found increased during attacks, but to very 
different extent. Strombeck & Hedbeeg found it in 1939, 
by VON Euler's method, increased over 1,000 times, while 
VoLHARD in 1944, by a modification of von Hueber's fluores- 
cence method, found a content of tivice the normal. Between 
the attacks, Volhard found normal values, Strombeck k 
Hedberg about 30 times the normal. It has also been suggested, 
though, that another factor besides the epinephrine might perhaps 
play a role in precipitating the attacks. Thus, Gdrtz believes 
that the mere presence of the tumor has the effect of making 
the sympathetic nerve system excessively sensitive, by influence 
either through blood or perhaps rather through the nerves. 


Diagnosis. 

Typical attacks with paroxysmal hypertension should, of course, 
at once arouse suspicion as to the nature of the affection; but the 
paroxysmal hypertension may be very difficult to recognise, 
especially when the attacks, as it is often the case, are of brie 
duration; and it is in fact not surprising that in most cases t le 
clinical syndrome of the disease has been misinterpreted, i es- 
of these patients have gone from one physician to another, roni 

hospital to hospital. _ ^ i h I- 

The determination of the blood epinephrine during t le a ac 
will probably also gradually become of diagnostic % alue w icn 
chemical methods of analysis some day in improved ant per 
haps simplified form become adopted by the clinicists. T 'e mo' > 
fication of the fluorescence method devised in 1911 by t le mm 
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authors Kala.ta and Savc'Latnen may perhaps prove of service; 
it has been used in our cases. 

The tumors are often small; they rarely become so large that 
they can be palpated. Ovnng to the anatomical conditions, those 
in the right side are particularly difficult to palpate, and tumors 
weighing at least 1,000 gm have been overlooked. According to 
the literature, the maximal weight is 2,000 gm. Sometimes it may 
be impossible to decide without operation whether a tumor is of 
the right adrenal gland or the left, but in other cases a roentgen 
examination may settle the cpiestion, for instance by showing 
a soft-tissue shadow under exposure without contrast medium 
or a dislocated kidney under urography. Also the pneumogram 
after perirenal insufflation of air may give valuable aid (Cahill; 
Mengker), and in one case (Yolk are, 1944) roentgen examina- 
tion of the e.xtrabulbar portion of the duodenum has been at- 
tempted with positive result. The observed change in the con- 
figuration of the duodenum can, of course, only be found in the 
case of tumors of the right adrenal, however. In exceptional cases, 
calcium shadows in the adrenal region observed in an ordinary 
roentgenogram have shown the way (TeNENBAUm). Massage of 
this region may be informative if the occurring attacks are pre- 
cipitated only from one of the sides, but cases of misinterpreta- 
tion have happened (jMcKenzie & McEachern). In some cases, 
the hypertensive crises are absent, but there is a permanently 
increased blood pressure. If there then at the same time is albu- 
minuria, and perhaps retinopathy, the disease may be confounded 
with nephrosclerosis and chronic nephritis. This condition is 
usually stated to occur in cases with a protracted course; still, 
there are examples of the symptoms having persisted for ten to 
fifteen years without resulting in the development of chronic 
h}T)ertension (Hegglin & Nabholz; Shipley; Tenenbaum). 

In some cases, the symptoms have been taken for expressions 
of hyperthyroidism. In this connexion it may be mentioned that 
there was increased metabolism in 7 of the 16 cases in which we 
have found statements respecting the results of investigations on 
that point. In 3 cases, strumectomy was performed; in one of 
these the magnitude of the metabolism is not stated, but it is 
probably permissible to reckon with its having become increased, 
and that thus 8 patients, in all, of 17, have shown hypermetabol- 
ism. We have found mention of struma in 8 cases, in all. Other 
cases have been diagnosed variously as essential hypertension 
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or heart disease, especially coronarj'' sclerosis, coronaiy throm- 
bosis, cardio neurosis or paroxysmal tachycardia. 


Prognosis. 

As said above, the pheochxomocytomas are as a rule benign 
morphologically; but physiologically they are malignant, and the 
prognosis, in the absence of surgical intervention, bad. The attach 
are an enormous strain on the circulation and may be accompanied 
by great electrocardiographic changes. The cause of death will 
in most cases be cardiac insufficiency or cerebral hemorrhage, nbo 
in the cases in which chronic hj^pertension has developed. 


Own C.ases. 

If one is to have a chance of diagnosing uncommon diseases, 
one cannot, in fact, be often enough reminded of then emstence 
and of their clinical picture. We shall therefore relate two case, 
of our o^vn. One of them is particularly interesting from 
therapeutic point of view, and will therefore be spoken of n . 
following section, under “Treatment’'. The patient was a boy 
10 years old, with permanent hypertension due to a p ico 
cytoma of the left adrenal; the first observed case of the disease 

“in another case, tee was paroxysmal ■‘ITartente ami fc 
case too, is particularly interesting for several 

others by the fact that first time the diagnosis was 

despite a characteristic anamnesis, and also symptom? 

case in which the attempts to make the J ,ve 

recede by medical treatment ba^m 

succeeded in demonstrating nmisual and, last not 

increase of tbe blood epinephrine ‘ ^ ^ jj^tra-adrciwl 

least, for the first time in 

medullary tumor and carrjGng the patient t r 

The patient was a factory-workman, 4b > cars dfi^- 

1032/15.) He was admitted for the firs im 1 013 , to Maid* 

Atf^tho State Hospital in Coponlmg- from 

lOtb, 1914, for angina pectoris. ^ ^ ^ transient glyco;jUrM_. 

hvperth.vroidisra, perpetual irind had periodical attack? c, 

Ih the two preceding years or so, be bad liaa i 
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precordial pains accompanied bj’' pounding, irregular heart action 
and headache, to which gradually came attacks also of nausea, ten- 
dency to vomiting and hiccoughs. Besides, he complained of increas- 
ing irritability and subjective sensation of heat. 

The physical examination showed slight, diffuse struma, doubtful 
exophthalmus and perpetual arrhythmia without cardiac enlarge- 
ment or murmur. Bepeated measurements showed normal blood pres- 
sure, periodically there was slight gl)mosuria, and once the fasting 
blood sugar was much increased: 0.19 9 per cent. The metabolism was 
about 130 per cent, and the condition was interpreted as one of slight 
thyreotoxicosis. As diiodotyrosine had only slight effect, treatment 
with thiourea was tried, but had to be suspended after about 10 days, 
owing to high fever and the weak condition of the patient. There now 
followed a brief period during which there was noticeable improve- 
ment and fewer attacks; but then the condition again became worse, 
and after a diiodot}uosine treatment the patient was transferred to 
surgical dept. C, where subtotal strumectomy was done hlarch 11th, 
1944. The microscopic diagnosis Avas colloid struma vdthout sure signs 
of hyperth}T:oidism. 

Following the operations there Avas considerable improvement, and 
for four — five months the patient was entirely free from symptoms. 
But by the end of the summer the attacks returned, and as they grad- 
ually increased in Auolence and frequency, he Avas again admitted 
to medical dept. A on Sept. 25th (to Dec. 1 st, 1945), AAuth the diagnosis 
Graves’ disease. 

He noAv described the attacks as folloAvs. They began AA'ith Auolent 
pains and a sensation of compression across the chest, especially 
behind the sternum, often also up at the base of the throat. The pains 
were extremely distressing and often spread down into the epigastrium 
and out into the arms and legs, and there Avould often eome a feeling 
of Auolent tension in the head, “as if it AA^ere going to burst”. Some- 
times the precordial pain aa’-ouM dominate, sometimes the pain in 
the head. This would be folloAved b}’’ rapid, pounding heart action, 
Avith a sensation of irregular heart beats and Auolent jjulsation in the 
neck, often nausea, tendency to vomiting and hiccoughs. During severe 
attacks there would often be marked nephalopia. At the end of the 
attack there would be a feeling of intense heat and transpiration; 
afterwards extreme fatigue. Usually, the attacks were of very brief 
duration, lasting only a few minutes or so; on the other hand he might 
have as many as up to thirty in a single day. As a rule, they Avould 
come on without any apparent cause, on holidays as on Avorking-days; 
still, he had noticed a feAv precipitating factors, for instance that 
he could not wear anything tight about the waist, especially a belt. 
Often an attack Avould come on Avhen he got out of bed, or if he stood 
straight up and doAAm for some time. At the place where he AAmrked, 
they occurred especially when he had to bend over in lifting or carrying 
anything heavy. He could not lie on his side in bed, espeeially not on 
his left. ■ . ^ ■ 

The physical examination at admission this time shoAved at first 
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nothing abormal except that the heart action at times was arrhvtluni' 
and rapid. The metabolism was normal, the blood pressure i20;N{ 
Urine at first negative, later a few times slight albuminuria. Rcnai 
function and eye-background natural. 

A series of electrocardio^ams taken during this hospitalisation 
showed varying pictures: rapid action up to about 170 (during attacks) 
alternating with normal frequency; action now regular, now irregular; 
in some missing, in others numerous, P-waves; in others again auricular] 
nodal and/or ventricular extrasystoles. Once, dissociation rvith inter- 
ference was found, a rare abnormality, which however has been 
observed twice before in connexion with pheochromocytoma (9, 19). 
These changes will be described in greater detail in another place. 
Koentgenologically, the heart was natural. 

During his stay in the hospital, the patient had frequent attacks, 
up to as many as seven daily; but owing to their short duration nearly 
a couple oi weeks went by before it became possible to get him exauiincl 
in one. The paroxysm was over before the physician on duty could 
reach the ward, and when he arrived there w'ould be nothing particular 
to observe; especially was the the blood pressure always found normal 
or subnormal. 


At least we succeded, however, in getting him observed during 
attacks. He became deadly pale, his pupils dilated, and he had a 
tormented appearance. His face twisted, and if he lay in bed when the 
attack came on, he lifted his head from pillow and bent over forwards 
with pain, his whole body shaking. He had difficulty in speaking, I)ut 
the respiration was free. At the end of the attack ho became hot awl 
perspired, then he breathed relieved, with a sruile. Excessive salivation 
or lacrimation was not observed. 

The pulse became rapid and very bard to the feel, and^was oftencst 
irregular. For instance, the heart action was counted to 170, confirmed 
by electrocardiography. The blood pressure rose to a great height, 
on one occasion a reading of 300/150 mm Hg. was made (Fig. U- 
the attack it fell very rapidly, sometimes to subnormal values (lowci^ 
recorded, 68 mm), where it, as in Fig. 1, might remain for as ongus 


an hour. , 

The blood sugar did not show any considcrflhlc increase during ^ . 
attacks; several times values of about O .125 to O.is^ per cen 'un 
found (depleted glycogen depots?) see, for instance. Fig. 1, " if ' 
these values are marked by an x. At other times there wou ( c a r - 
to from 0.157 to O.itg percent. A glucose tolerance tes ( - 

showed an increase of the blood sugar from 0.r29 toO.iiU pcrceii 
the course of thirty to forty-five minutes. After 00 ,'i 

fall to O.ioo per cent, then an attack began to set in viti re - ^ 
rise to O .172 per cent, whereupon there again, 15 minutes ' 

a fall to O.ioo per cent. During the patient s last hospit^^ 
there was at no time demonstrated glycosuria, not c\ cn a cr 


test or in connexion with attacks. C .r. 

All indications pointed to a chromaffin tuinor as le ca n 
paroxysms. On renewed examination of the abdomen icre c 
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Fig. 1. Blood pressure, heart action and blood sugar values (the latter marked 

by an x) during an attack. 



Fig. 2. Glucose tolerance test. 
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be felt au enlargement in tbe right fkuk. Palpation and c-uUlnr 
massage of the tumor region did not precipitate any attack. Intravonon- 
urography did not succeed particularly well, but ncvcrtliclo^s ceemc-l 
to show that something from above e.verted a downward prc<^iir. 
on the right kidney and deformed the renal pelvis. Direct pyelof’raphv 
showed the right kidney displaced disfcally and somewhat laterallV l>'v 
a large extrarenal mass. The right renal pelvis lay on a level witli tli'* 
third lumbar vertebra. 

Blood was taken for determinations of the adrenaline, whicii were 
made by Dr. Wilken- Jensen by the method devised in 191] by 
Eaeaja & Savolainbn. It was found that during attacks the adrciialin'o 
content was increased four and a half to five times, while between tbo 
attacks the content was normal, or perhaps rather subnormal. It 
might perhaps have been expected that the deviations would have been 
greater, but the values found were of the same order of magnitude 
as those stated by Volhard. On the other hand, the difference from 
Strojibeck & Hedberg’s results was great. 

After this there could be no doubt about the diagnosis phcochto- 
mocytoma in the right suprarenal region, nor about the treatment. 
The patient must he operated upon. But here hesitation was felt. 
He had daily attacks, and since the h 3 rpertensive crises are precisely 
one of the most serious risks in connexion with the operation, 
the question was if he could not in some way or other be made 
better fit fox the latter by getting him into a period free from at- 
tacks. As said, he had been entirely free from symptoms for four- 
five months undergoing strumectomy, and there could liardly be 
any doubt that there was some connexion or other between tlib 
operation and the subsequent improvement. So far, we have 
found one parallel case, reported by Brunschwig & Humphreys 
in 1940. 

Curiously enough, it wms independently of this observation that 
we begau to treat the patient preoperatively with methylthio- 
uracil. We had an idea that the effect which thiourea and al ic( 
substances has of inhibiting the formation of thyroid lioinmne 
in Graves’ disease might possibly lie in preventing cnry imr 
action, and that it therefore perhaps might he possiWc to c icc - 
the formation also of other hormones than the thyroid. lu a 
hope of being able to check the excessive production of adrena iR 
we therefore on Oct. 22nd began to give the patient luG 
thiouracil, 25 centigrams twice daily, with the result t lat rot 
tlie seventh day of treatment, Oct. 28th, the attacks 
and wlien he a full month later was transferred to .surgical depu 
C they had not recurred. We had the impression that t le 
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grew during the treatment, because the ch’cumference of his 
abdomen in the course of the month increased 4 cm, while the 
body weight remained constant. The outer conditions during the 
time he was given methylthiouracil were precisely the same as 
before, he was up and about, and not confined to bed. 

Of course, it is by no means certain that it really was the 
formation of adrenaline that primarily got checked by the methyl- 
thiouracil treatment. It is perhaps more reasonable to thinlc that 
it was a matter of direct effect on the hormone production in 
the remaining thyroid tissue. In that case, the supposed effect 
on the adrenal tumor should be thyreogenic, what probably 
also accords best with the general conception of the manner of 
action of the antithyroid substances, and is the simplest way 
in which the improvement in the condition follovdng the strum- 
ectomy can be explained. Whether the supposed indirect 
checking of the adrenaline formation occurs through the medium 
of the hypophysis we are not prepared to say, ‘but the possibility 
can hardly be excluded. Improvement has been observed also 
during pregnancy (9, 25). But wherever the point or points of 
attack may have lain there can be no doubt that in this case the 
strumectomy first, and later the methylthiouracil, had the effect 
of regulating the functional interaction of the endocrinous glands, 
which had been brought out of balance by the presence of the 
chromaffin adrenal tumor. 


Treatment. 

As it has already been said, there can only be one treatment of 
pheochromocytomas, namely extirpation as soon as the diag- 
nosis has been established and the patient's condition permits. 
In the first of the cases which we relate here, we used, besides 
treatment with methylthiouracil, the preoperative treatment 
which we use when extirpation or resection of the adrenal gland 
is to be done on children with the genito-adrenal syndrome. This 
preoperative treatment is partly dieteic, partly medicamental, 
because surgical interference wdth the adrenal affects on the one 
hand the salt metabolism and the sugar resorption, on the other- 
hand the blood pressure. Details respecting the dietary and the 
administration of preparations from the adrenal cortex have- 
been given in a previous paper read before the Danish Surgical 
Society (see the Acta Chirurgica Scandinavica vol. XC, 210, 



282 


TAGS ESPERSEN & E. DAUL-IVERSEX. 


1944). In revie'n-ing tlie literature, we have since found tliat a 
corresponding preoperative treatment is recommended bv Hy- 
MAJT & Mexcher, Biskind and co-workers, and Perkixs and 
co-workers. Biskixd and his co-workers also recommend preopera- 
tive administration of adrenaline. Besides, it is recommended 
to give sedatives and to avoid anything that might have a harmful 
psychic effect on the patient, as, for instance, to speak with liira 
beforehand about the operation; a principle which as we know- 
may also be recommended in the case of patients Avith thyreo- 
toxicosis. 


As basal anesthetic, Hyman & Mencher recommend avertin, 
and for general anesthesia Cahill recommends ether. IVe have 
used NoO — Oa-ether anesthesia. Spinal anesthesia is advised 
against both by Wells & Boman and by McOullagh & E.vgei, 
on account of its tendency to lower the blood pressure, and witli 
this we agree. As regards the operative technic, it is important 
that the approach be wide and the manipulation gentle, as pres- 
sure on the tumor may cause discharge of large amounts of adre- 
naline into the circulation, resulting in great increase of the blood 
pressure. It is not always, however, that pressure on the tumor 
has this effect. Where the tumor is small and it is known on which 
side it is situated, the lumbar incision is recommended, with 
resection of the twelfth rib. If necessary, also the eleventh rib 
may be resected, or merely cut across posteriorly. If it is not 
known on which side the tumor is situated, or if it is very large, 
the transperitoneal approach is ad\dsed. If the location is in 
doubt, there will in that case be question of midlinc incision, 


otherwise of a right or left transrectal incision. 

Strombeck & Hedberg have pointed out that the fact that 
palpation of the tumor may cause the blood pressure to rise can 
be used as means of determining its side. Tliis applies cspccialh 
to the left side, where the liver does not interfere to make palpa- 
tion through the intact abdominal wall difficult. If the vertical 
incision is not sufficient to permit the removal of the tumor, 
an incision, as long as necessary, must be made from tlie middle 
of the transrectal outwards, toward the side. In our case, the tumor 
was so large that this incision had to be lengthened toward the 
back, like a regular kidney incision, to the angle bct'vccn t h 
sacrospinal muscle and the twelfth rib. Besides, this rib bad to 
be excised and the eleventh rib cut across posteriorly. Onh t m 
was sufficiently free access obtained to the tumor, which neig 
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1,140 grams when it came out. Its full weight was approximately 
300 grams more, however; for during its removal a cystic portion 
of it had burst, whereby approximately 300 cc of bloody fluid 
became evacuated. Microscopy showed a benign pheochromo- 
cytoma. We have since in the literature found a somewhat similar 
incision employed by Shipley. When the tumor is large, such 
an incision should be chosen primarily, instead of beginning with 
a transrectal. The patient is placed in half lateral position, so 
that the anterior axillary line is uppermost. The incision is made 
from the outer border of the rectus muscle obliquely backwards 
between the tenth and eleventh ribs, which posteriorly are resected 
for a short distance. 

Before the operation, the blood pressure was 110/65. During 
the operation, infusion of saline solution was given in an ankle- 
vein. During the ligation of the vessels and the freeing of the 
tumor, the blood pressure rose to maximum 270, then fell to 
80 as the mass was removed from the organism. After administra- 
tion of 10 mg of percorten and a blood transfusion of about 500 
cc it rose in the course of twenty minutes to 110/66. After the first 
500 cc had run in, in the course of twenty minutes, a second 
transfusion was given, and from that time the pressure remained 
at preoperative, normal values. It did not become necessary to 
give adrenaline postoperatively. The case shows the importance 
of frequent control with the blood pressure during the operation, 
so that measures may be taken immediately when it becomes 
necessary. According to the literature, shock set in either during 
the operation or immediately following it, in over half of the cases 
operated on. Besides the measures we employed, also adrenaline 
may be used if necessary. It is given intravenously or, if indicated, 
as depot in oil. The authors cited in the foregoing recommend 
continuation of the preoperative regimen for some days following 
the operation. We do not believe this to be necessary, though, 
if the blood pressure is maintained after having been brought to 
a satisfactory level, and provided that the adrenal cortex, and 
perhaps the adrenal medulla, remains, as it did in our case. 
Therefore, we did not continue Avith the preoperative regimen 
following the operation. What is done in removing the tumor is to 
separate it from its bed after all the large vessels lying in the 
connective-tissue capsule, and which pass either to or from the 
surroundings, have been ligated. Several authors state that there 
is no large venous trunk or, for that matter, any vascular trunlc 
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at all, there; nor was there any such in our case. In StrOmukc--- 
& Hedberg’s case, the ligation of the veins was associated with 
rise in the blood pressure, and the same was the case in out 
patient. They therefore recommend to omit this, and first to sj)lit 
the capsule and scoop out part of the tumor mass in order to 
counterbalance a rise in pressure, before aj^plying the ligatures 
and removing the tumor. The procedure may be practicable in 
the case of small tumors, where it may be expected that the bleed- 
ing can be controlled in spite of such a method. 

In our case, the right adrenal sat like a little Plirygian cap on 
the tumor. When the latter had been excorticated bloodle.'^slv 
after preceding ligation of the vessels in the capsule, which were 
almost as thick as a little finger, the adrenal remained, with the 
entire mass of its cortex, but no medullary tissue was seen. It 
was as if the tumor had burst the gland at its base. After the tumor 
had been removed, the wound was closed, with drain lending out 
through its posterior angle. Because of the condition of his heart 
and the magnitude of the incision, the patient was kept in bed 
for six weeks. When he after that time got up, arrhythmia of the 
perpetual type set in, but disappeared entirely under treatment 
with digitalis. Two months after the operation he was discharged. 

With regard to the location of the pheochromocytomas in the 
adrenal glands, Brunschwig & Humriireys have in IHIO 


poublished a review of 103 cases, most of them necrop.sy cases. 
Only in a minor part of them rvas operation performed, and tlic 
operation mortality w'as large. We have not been able to obtain 
exact figures, but in 1938 MacKexzie & McEacherx stated 
that 20 patients with intra-adrenal pheochromocytomas had hocn 
operated upon with 25 per cent mortality from shock or other 
complications, and we have found, in 47 cases of intra- and extra- 
adrenal pheochromocytomas, including our orvn, a morlalit} 
of 26 per cent. As regards tlic distribution of the 103 tumor.', 
43 were found located to the right adrenal, 34 to the left, while 
13 were bilateral. Finally, 13 were located outside the ndrciw! 
gland. In view of the possible bilaterality, or because the tumor 
may be situated right in front of the kidney or in front of the lant. 
vessoks — what cannot be exactly determined from a him lar 
incision — there may be reason to consider whether it would noi 
be the best principle to chose tlic abdominal apjiroach in « ■ 
cases of phcochromocytoma. IMoreover, one of the adrenal-- n»|'> 
be ab.sent, and also of this the unilateral lumbar inei.-ion 
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fail to give us any information. All tliese considerations, in con- 
nexion with a personal experience of our own, in 1944, makes us 
inclined to go in for the abdominal incision as preferable in these 
tumors irrespectively of their size, even when the location is 
known. The experience to which we have just referred concerned 
the case of a boy,i 10 years old, who had been ill for six moirths 
before admission. 

The symptoms were headache and an increased blood pressure, 
the systolic varying between 210 and 265. There was albumin in the 
urine and h}’pertensive retinopathy. Urea-Cicarance was normal, but 
the power of concentration slightly reduced. A single examination of the 
blood showed doubtful increased content of adrenaline. Roentgeuolog- 
ically, the liearn was not found enlarged, and the electrocardiogram 
was normal. When transferred from the Queen Louise’s Childrens 
Hospital to the State Hospital, surgical service C, the patient was very 
exhausted, perspiring and somnolent (the blood urea normal) ; in con- 
trast to our procedure in the previous case, \vo therefore refrained 
from a several days’ preoperative treatment. We had no support for 
assumption of an adrenal tumor except the permanently increased 
blood pressure and the doubtful increase in the blood adrenaline; neither 
did we know anything about the side of the tumor. Urography'' was 
negative with regard to dislocation of the kidney. Under the consider- 
ation that the left adrenal is the one which is oftoncst the site of tumor 
formation — which, as we have seen, does nob hold true as regards 
medullary tumors — we entered on the left side, with the ])atient 
under superficial NjO-Oi ether anesthesia. The respiration and pulse 
very soon become poor, so that stimulation with ephedriue and per- 
corten at once had to be resorted to on account of fall in the blood 
pressure, which commenced already’’ before the adrenal had been 
reached. The gland was laid free; it was found to be normal, nor could 
any tumor formation be found in front of the kidney or in the vicinity' 
as far as the latter could be vicAved or palpated. After this, the wound 
was closed, as it in view of the patient’s labile condition was deemed 
inadvisable to go oi\ and expose the other adrenal at the same time. 
Six hours afterwards, the patient died in a condition of falling blood 
pressure which stimulants, percortou and blood transfusion were 
incapable of raising. Whether the death, was due to insufficiency of the 
peripheral or the cardiac circulation cannot be determined, as the 
venous pressure was nob measured; but usually it is of shock the pa- 
tients die. Necropsy revealed a plicochromocy’toma, 4.o x 3 x 2 cm 
large, situated in front of the large vessels and by a pedicle conuccteil 
Avibh the loAver mesial angle of the left adrenal gland — a location 
which could not be ascertained from the left side, and much less from 
the right, but which an abdominal incision would have disclosed. 
Microscopy of the tumor showed it to be a malignant pheochromocy- 
toma, what also the necropsy had indicated, since it had shown iu- 
vasion of t he tumor tissue into a vein. 

‘ Published by Goutz, see Literature U. 
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Summary. 

The authors commence with an account of the development 
of the marrow cells and the different tumor forms correspondiu: 
to the different stages of development. Some of the most importnnt 
data from the literature are given. Until now, about 120 cases of 
intra-adrenal and probably only 15 sure cases of extra-adrenal 
pheochromocytoma have been reported, most of them necropsy 
findings. The pathogenesis, symptomatology, diagnosis and dif- 
ferential diagnosis are reviewed, and the results of the surgical 
treatment mentioned. The operation mortality is high; of 46 cases 
operated on (those of the authors included), comprising both extra- 
and intra-adrenal pheochromocytomas, 12 (= 26 per cent) died. 

The authors relate two cases of their own. In one of them, tlic 
patient was a man, 49 years old, with paroxysmal hj'pertcnsion 
due to a benign pheochromocytoma of the right adrenal. The blood 
adrenaline was found 4^/o to 5 times increased during attack.'. 
Treatment with methylthiouracil resulted in complete disappear- 
ance of the attacks. The tumor, which weighed about 1,400 
grams, was removed with good result. 

In the other case, the patient was a boy, 10 years old, with 
permanent hypertension due to a pheochromccytoma wliich opera- 
tion through a left lumbar incision failed to demonstrate. The 
patient died 6 hours after the exploratory intervention probably 
from shock. Necropsy revealed a malignant pheochromocytoma 
(4.5 X 3 X 2 cm) situated in front of the large vessels and by a 
small pedicle connected with the lower mesial angle of the left 
adrenal. 

The only treatment in these cases is extirpation ns soon as the 
diagnosis has been established and the patient’s condition permits. 
The authors recommend preoperative treatment as prior to extirpa- 
tion of the adrenal gland. The reports in the literature as veil a' 
their own experiences lead the authors to think that there ma\ 
be reason to consider whether it would not be the best priiicip c 
to chose the abdominal approach in aU cases of phcochromo 
cytoma, irrespectively of the size of the tumor, and even when t ic 
location is known. When the tumor is large, they TccoimnciK 
to use Shipley’s incision. One of the dangers involved by the sur,_ 
ical intervention is shock, which is counteracted hy perrorten. 
blood transfusion and, if necessarv, admini.stration of adrena la 
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Ziisammcttfassung. 

Einleitungsweise vrird ilber die Ent\sdcldimg der Markzellen 
berichtet, sowie iiber die verscbiedenen Tumorformen, die den 
verscliiedenen Entwicldungsstadien entspreclien. EiAige der wicb- 
tigsten Daten aus dem Sclirifttum werdeu angefiilu't. Bisber liegen 
im ganzen etwa 120 intrasuprarenale und wabrscbeinlicb mir 
15 sicbere extra suprarenale Pbaocbromozytonie vor, die Mebr- 
zabl derseiben Sektionsbefunde. Die Patbogenese, Symptoina- 
tologie, Diagnose und Differentialdiagnose werden durcbgenom- 
men und die Ergebnisse der ojjerativen Bebandlung besprocben. 
Die Operationsmortalitiit ist bocb: von 46 operierten Eallen 
— eigene Ealle mitgerecbnet — die sowobl extra- als aucb 
intrasuprarenale Pbaocbromozytonie umfassten, starben 12, 
d. b. 26 %. 

Zwei eigene Ealle werden besprocben. In dem einen Ealle ban- 
delte es sicb um einen 49jabrigen Mann mit paroxysmaler Hyper- 
tonie infolge eines recbtsseitigen, gutartigen ISTebennierenpliao- 
cbromozytoms. Der Adrenalingebalt des Blutes ivurde im Anfall 
auf das 4 ^/ 2 — Sfacbe erbobt gefunden. Nacb Bebandlung mit 
Metbyltbiourazil borten die Anfalle ganzlicb auf. Der etwa 
1,400 Gramm wiegende Tumor ^vurde mit gutem Erfolg entfernt, 

In dem zweiten Ealle bandelte es sicb um einen lOjabrigen 
Knaben mit permanenter Hypertonie infolge eines Pbaocliromo- 
zytoms, das bei Operation durcb linlcsseitigen Lumbalscbnitt 
nicbt nacbgewiesen werden konnte. Der Kranlce starb 6 Stunden 
nacb dem explorativen Eingriff, wabrscbeinlicb an Scbock. 
Bei der Sektion wurde ein malignes Pbaocbromozytom ( 4^/2 x 3 
X 2 cm) nachgewiesen, das vor den grossen Gefassen gelegen 
und mittels eines schmalen Stieles mit dem unteren medialen 
Winkel der linken I^ebenniere verbunden war. 

"Was die Bebandlung anbelangt, gibt es nur eine: ExstirjDation; 
sobald die Diagose gestellt ist und der Zustand des KranJcen es 
erlaubt. Praoperative Bebandlung, wie bei Nebennierenexstirpa- 
tion, wird empfoblen. An Hand des Scbrifttums und eigener 
Erfabrungen wird angefiibrt, dass man alien Grand bat in Er- 
wagung zu zieben, ob man nicbt bei samtlicben Eallen von Be- 
bandlung von Pbaocbromozyton prinzipiell den abdominalen 
Schnitt wablen soil, unabbangig von der Grosse des Tumors und 
sogar bei bekannter Lokalisation. Bei grossen Tumoren wird der 
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Sliipley’sclie Sclinitt empfolilen. Eine der Gefahren des I-in. 
griffes ist der Scliock, dem man durcli Percorten, Bluttrnn- 
fusionen und evti. durcli Adrenalinadministration ontgcgomvirkt 


RdsumC'. 


Le travail est introduit par un expose dii developpeinent tie? 
cellules medullaires et une description des diverses formes do 
tumeurs correspondant aux differents stades de cc developpenient. 
Qiielques unes des donnees principales de la bibliograpliie sonf 
rapportees. Jusqu’a maintenant on a public entout enviroi 120cn? 
de Pbo3ocbromocytomes intrasurrenaux, et a vrai dire seulcment 
15 cas de Pba3ochromoc3d;omes extrasiirrenaux, pour la pluj)art 
des trouvailles d'autopsie. La patbogenie, la symptoinatologio 
et le diagnostic, celui-ci egalement du point dc vuc different iel, 
sont passes en revue, non sans parler des resultats du traitcment 
cbirurgical. La mortalite operatoire est elevec; de 46 sujcts souinis 
a I'intervention — ceux des auteurs inclus — ct coinprcnant 
aussi bien les Phoeocbromocytomes intrins^ues quo Ics cxtrin- 
s^ues, 12, c'est-a-dire 26 %, sont morts. 

Deux cas personnels sont rapportes. Dans Tun il s'agissait 
d'un homme de 49 ans atteint d’bypertension paroxystiquc caiif-ee 
par un Pha'ochromocytome de la surrenale droite. On constata 
que la teneur du sang en adrenaline etait de a 5 fois plti"' 
elevee que normalement, pendant les attaques. Cellcs-ci ccsseront 
coiupletement apres le traitenient par le Metliyltliioiiracilc. La 
tiimeur qui jjesait environ 1,400 gr fut cnlcvec avec siicce?. 

L’autre cas concernait un garron de 10 ans avec une liypcrtcn'^ion 
pcrmanente due a un Pbmochromocytome qu’on ne rcussit 
a mettrc en evidence a Foperation faite par incision lorabaiti' 
gauclie. Le malade deceda G hcurcs apres I'intervention cxplora- 
trice, xrrobablcment dc shock. L’autopsie montra un PliU'chromo- 
c^dome malin (4^2 X 3 X 2 cm) situe cn avant des gros vai-i'caiix 
ct rattaclie par nn mince pedicule a Tangle infero-intcrne <le a 


surrenale gauche. 

Qnant an traitcment, il nV cn a qu’un soul; 1 extir|)ation, < *' 
que le diagnostic est pose et si Fctat du malade Ic permct. - 
traitoment preoperatoire rocommandc c.stle menic qu avaul 1 a ' a 
tioji dbmc surrenale. En sc basant sur la litteraturc et ear 
])ro 2 )res experiences les auteurs ajoutent qn il y a dc boiue 
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raisons cle se demander si Fon ne devrait pas, dans le traitement 
des PlicBocliromocytoines, cFoisir par principe et dans tons les 
cas la voie abdominale, independamnient de la grandeur de la 
tumeur, et cela meme qnand sa localisation est connue. Pour les 
tumeurs volumineuses ils conseillent Fincision de Sbipley. L^un 
des dangers de Fintervention est le stock, centre lequel on agira 
par du Percortene, des transfusions sanguines, et eventuellement 
Fadministration d’adrenaline. 
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Aus dem Sero Bakteriologischen Inslitut der UniveTsitat Htlsink5, 
(Vorstand: Prof. K. O. IlBNKOIfBN) und 
aus dem Krankenhaus des Finnischen Roten Kreuzes, 
(A^orstand: Dozent A. Skellman). 


liber den Infelttionsinecli.anismiis bei clironiscli 
r ezidMerenden Sta pliylokolckenkraiiklieiten. 

Eine Miniscli-liakteriologisclie Untersuclnmg speziell fiber 
die Fimmlailose mid ilire Komplikationen. 

Von 

MATTI SULAMAA. 


Einleitimg. 

Die Zunalime der eitrigen Entziindungen in Finniand in den 
lefczten Jaliren wahrend der Kriege ist eine allgemein belcannte 
Tatsache. Die Infektionsfrequenz auck der sog. reinen Operationen 
iibersteigt das friedenszeitlicbe Ausmass um ein Vielfacbes (Jae- 
viNEN (1943), Torppi (1945), und ebenso offenbar ist die Zunahme 
der cbronisch rezidi^derenden eitrigeu Hautinfektionen, der Fu- 
runkulose und der impetiginosen Hautausscblage. Der Solitar- 
fucunkel, obwolil aucli er fiir seinen Trager sebr lastig ist, kann 
als eine Geringfiigigkeit angesehen werden. Das Gleicbe kann man 
indessen nicbt von der sich von AYocbe zu Wocbe, von Monat zn 
Monat hinziebenden Furunkulose sagen, welcbe fiir jeden Arzt 
eine durcbaus beachtenswerte Kranklieit ist oder sein sollte, nicbt 
nur Avegen ibrer Geduld und Sorgfalt erfordernden, reclit un- 
dankbaren Bebandlung, sondern namentlicb desbalb, weil der Pa- 
tient bei fortdauernder Furunkulose der Gefabr einer Osteomye- 
litis und anderer Komplikationen allgemeninfektioser Katur aus- 
gesetzt ist. Daber bat man, Avabrend gleicbzeitig die Frequenz 
der Furunkulose geAV’acbsen ist, in der klinischen Tatigkeit im- 
mer ofter mit ibren scbAA-eren, tberapiercsistenten Kompbkatio- 
nen zu tun bekommen. Die Tberapie der Infektionen vom Tjq? 
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cler Furunkulose besteht einorseits in Prophvlaxe iiirc Koiii- 
phlcationen, und anderevseits erfordcrt auch die Furunkulose an 
sich BeacKtung und Beliandlung ebenso gut wie jede beliebirrc 
andere Krankheit. Das Gelingen dor Beliandlung seinerscits ist 
wesentlich abhangig von der Kenntnis der ^<atut der lufektion. 
Aus diesem Grunde babe icb diese Falle gewisserniassen als Bei- 
spiele fill die berabgesetzte Resistenz zum Gegenstand einer 
kliniscb-bakterioiogischen Untersucbung gen-ablt. Xamontlicb bei 
den clironiscb rezidivierenden Infektionen geniigt die Kenntnis 
der Art des Erregerbazillus nicbt allein, sondern schon das Ge- 
lingen der Penicillinbiotberapie biingt ivesentlicb ab von der 
genauen Kenntnis dcr bakteriologiscb-ldiniscben Katur der in 
Frage stebenden Krankbeiten (Garrod, 19-14). 


Fragestelhing. 

Da binsicbtbcb der die Patbogenitiit der Stapb)dokokkcn an- 
zeigenden, gerade fiir den klinischen Gebraucb gceigncten bak- 
teriologiscben Untersucbungsmetboden Meinungsverscbiedenbci- 
ten berrschen, bin icb gezwungen gewesen, meinc Untcrsucluing 
aucb auf die Spezifitafc der bakteriologischen Patlvogenitiits- 
zeicben der Stapbylokokken auszudebnen, nm iibcr den Wert dev 
von mil’ angewandten Reaktionen persdnlicbe Erfalming zu ge- 
winnen. Demnacb babe icb vcrsucbt, mit meiner Untcrsucluing 
Klarbcit iiber folgende Fragen zu bekommen; 

1. AVelcben praktiscben Wert baben die einfacben, die Patbo- 
genitiit der Stapbylokokken anzcigcnden Laboratoriuinsvcrsucbe? 

2. In ivelcbcm j\Iasse zeigen die an cbroniscben oder clironisch 
rezidivierenden Stapbylokokkeninfektioncn leidendon Patientcn 
kliniscb nacbiveisbare Ursachen fiir die allgemeinc Herabsetzung 
der natiirlicben Imxnunitut oder Folgen da von? 

3. Zeigen die in den Eiteningen der Patientcn angetroffonen 
Siapliylolrokkenstaininc in den baktciiologisebcn \cvsucben die 
Patbogenitiit an, oder konnen in diesen Fallen als I'^rreger niich 
solcbe Stiimme in Frage konimcn, welcbc in vitro weniger ^ irii- 
lenz zeigen? 

4. 1st dcr erregende Stapbylokokkenstaniiu dcr gloicbe an lei- 
sebiedenen Stcllen des Korpor.s und in den zu ver.schicdenen Zoi 
ten auftrctendeu Krankbeit.sberdcn. mit andcren Moitcn, <li< 
Quelle fiir die Rcinfektion der gleicbe Bakterienstamm. oder 
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•werden die saprophytaren Stamme wegen der Jierabgesetzten Re- 
sistenz pathogen? 

5. Lasst sich die chronisch rezidivierende Natiir dieser Krank- 
heiten wenigstens teihveiso voni hakteriologischen Staiidpnnkt 
aus kljiren, so dass bei dem Patienten okkulte Quelleii der E.e- 
infektion nachgewiesen werden kdnnten? 

6. Geben die bei der Uutersuchung gemachten klinischen nnd 
bakteriologischen Feststellungen irgendwelclie nnd was fiir Auf- 
schliisse tiber das Wesen der sog. herabgesetzten Resistenz? 

7. Gehen aus den im Zusainmenhang mib der Untersuclumg 
gemachten Feststellungen nlitzliche therapeutische Gesichts- 
punkte hervor? 

tiber die Idiiiisclie Patliogenitiit imd die bakteriologischen 
Eigeiischaften der Staphylokokken. 

Die Pathogenitat der Staphylokolcken hangt hauptsachlieh ab 
von den von ihnen ausgeschiedenen Exotoxinen, von welchen 
Kolaier und Tuft (1942) als die mchtigsteu folgende erwahnen; 
Das Letal-. Dermonelcro- und Hamotoxin, das Leukocidin, die 
Plasmakoagulase, das Fibrol 5 ^sin und den Penetrationsfaktor. 
Das letale, das die Haut nekrotisierende und das Hamotoxin 
koininen bei den verschiedenen Stammen im allgemeineu sowohl 
hinsichtlich der Starke als auch der Antigeneigenschaften paral- 
lel vor (Blair, 1939), so dass viele Forscher sie fiir untereinander 
identisch gehalten haben. Die fruhere Auffassung, dass ein Hamo- 
lyse aufweisender Stamm als soldier pathogen ware, trifft trotz 
der obigen Feststellungen nur relativ zu, denn die Hiimolyse 
zeigt nur einen toxigenen Stamm an. Pathogene Staphylokokken- 
stamme ohne Hamotoxinbildung sind namlich oft angetroffen 
worden (Chapman, 1938; Daranyi, 1926). Das von Loeb im Tahre 
1903 gefundene "Vorkommen der Plasmakoagulase parallel mit 
der Pathogenitat hat als Erster Much (1908) w'ahrgenommen, 
und spiiter haben u. a. Chapman, Cruicicshank (1937), Flaum 
(1938), Daranyi und Cross (1927) diese Feststellung gepriift. 
Die Bildung von Koagulase, die bei den Staphylokokken eine 
sehr konstante Eigensdiaft ist — • konstanter als z. B. 'die Pig- 
mentbildung oder die Hamotoxinproduktion — hat' sich bei den 
pathogenen Stammen in liber 90 % als positiv crwiesen, wahrend 
sie bei den meisten nicht-pathogenen Stammen fehlte. 

Der Hachw'eis der Toxinliildung in der klinischen Tatigkeit 
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beschranlct sich aus praktisclicn Griinden auf die Untersucluin- 
des Hamoioxins und der Plasmakoagulase. A^on den anderen fiir 
den einfaclien Gebrauclx geeigneten, in vitro fcstzustclleiideii 
Patbogemtiitsi-eaktionen der Stapliylokokken sind crwiilmcns- 
wert nur die seit alterslier bekannte Pigmentbildun£r mid die 
Fabigkeit, Mannit zii zersetzen. Die Anreusstiiinmc ivcrden hc- 
kanntlich weit liiinfiger als Krankbeitserreger angetroffen als die 
Albusstiiinme. Trotzdem gibt es sebr viele nicht-patliogene Ameus- 
stamine, und die Albusstanuue sind gar niclit so selten die Er- 
reger der Krankhciten (Burnet (1930), Bigger (1933). Die 
Trennung zivisclien Aureus- und Albusstiimmen auf Grund der 
Piginentbildung lasst sick ausserdem niclit imnicr oline iveiteres 
durcbfviliren, ivcil Ubergangsformen reiclilicli vorkommen (Gav, 
1935), und die Deutung von der Methodik abliiitigig ist (Boe, 
1944). In der Praxis ist die Pigmcnbildung dennocli einc relativ 
zugunsten der Patliogenitat spreebende Eigensebaft (Rrmr). 
Die Zersetzung von Mannit ist eine bei ca. 90 — 95 % der patbo- 
genen Stapbylokokkenstamme festziistellende Eigensebaft (Chat- 
man, Dudgeon, 1908, Hallman, 1937, Julianellk, 1937, Elaum), 
aber andcrerseits zersetzen aucb zablrcicbe (11 — 55 %) niebt- 
patbogeno Stiimme Mannit (Chapman, Thompson, 1937). In der 
Praxis biilt u, a. Fleming (1944) die Plasniakoagulaseprobc fiir 
einen zur Indikation von Pcnicillintlierapie geniigonden Nacb- 
iveis der Patbogenitiit, ivabrend AVulef (1945) die idiiimoly.'^ie- 
rendeu und plasmakoagulicrendcn Stapbylokokkcnstamnic(( als 
pathogen anerkennt. Boe, wclcbcr feststellte, dass die d’ierver- 
suebe ebcnsoti'cnig wic die serologiscbe Diagnose binsicbtlicb der 
Stapliylokokken aucb niclit annabernd so sicker sind wic be- 
ziiglicb anderer Bakterien, konimt dabin, die Patbogenitiit auf 
Grund dor gleicben (vicr) relativ beiveisendcn biocbeniiseben 
Bcaktionen zu beurteilen wie aucb icb in ineinein Alaterial, niiin- 
licb auf Grund der Piginentbildung, der biimolytiseben, ])lasnva- 
koagulierenden und mannitzersetzenden Fabigkeit. Er konnte 
nacbiveiscn, dass die Heaktionen niebt cinandor folgen. und dass die 
Koagulaseprobe insofern am sicbersten var, als von den koagu- 
lascpositiven Stammen 97 — 98 % gleiclizcitig positive Pignient- 
iind Alannitreaktion ergaben, ivilbrend iviederuin die biimoli- 
tisebe Fiibigkeit bei vielen plasmakoagulierenden und Mannit 
zersetzenden Stiiniincn negativ ivar. Die Piginentbildung ervie-' 
sick neben der Hamolysinbildmig als der unsicher.de Alass- 
stab fiir die Patbogenitiit. 
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Die grosse Bakteriengruppe der Stapliylokokken umfasst eine 
Menge verschiedener Stamme, deren eiues Extrem der pigment- 
bildende, Hamotoxin und Koagulase produzierende, Mannit 
zersetzende patliogene StapLylococcus aureus darstellt, und das 
andere der weisse, niclit kamol}d;isierende, zur Mannitzersetzung 
unfakige, niclit-patliogene Staphylococcus albus. Wenn auch die 
Pabhogenitat und Nicht-Patbogenitab dieser Extremformen ziein- 
lich sicker sind, so ist die Differenzierung der in der Praxis an- 
zutreffenden zaklreicken Ubergangsformen auf Grund der in vitro 
auftretenden Eigensckaftcn in die Gruppe der patkogenen oder 
nickt-patkogenen immer in gewnssem Grade relativ, wobei die 
Pigmentbildung, die Hiimolyse, die Koagulase und die Mannit- 
zersebzung zusammen die besten Grundlagen fiir die Differenzie- 
rung bilden. 


Eigenes Material iiud Metliodik. 

Zur Gewinnung eiuer personlicken Auffassung iiber die die 
Patkogenibat der Stapliylokokken relativ anzeigenden Eigen- 
sckaften kabe ick aus Eiterproben, welcke im Krankenkaus oder 
in der Poliklinik des Finniscken Roten ICreuzes bei der Operation 
von 150 an Panaritien und anderen eitrigen Entzundungen lei- 
denden Patienten entnoinmcn worden waren, den als ]\Ionoin- 
felction auftretenden, die Krankkeit erregenden Stapkylokokkus- 
stamm isoliert. Als Vergleicksmaterial zu diesen klinisck patko- 
genen Stammen kabe ick die an der Ilaut und der Nasensckleim- 
kaut von 100 gesunden Personen anzutreffenden Stapliylokokken 
isoliert, unter •welcken sick naturlick auck tatsacklich patliogene 
Stamme befinden konnten, welclie aber trotzdem in der Haupt- 
sacke als Sapropkyten oder kockstens potential pathogen auf- 
zufassen sein diirften. Die Proben wurden mit einem sterilisierten 
Watbebausck genommen, dor unniittelbar daiiack in eine Ascites- 
agarrokre nack MacLeod-Reymann eingescklossen und am 
gleicken Tag zur bakteriologiscken Untersuckung gebrackt wurde. 
Aus der Rokre wurden spatestens am folgenden Tage die Aus- 
stricke sowie die Kulturen in Blutagar- und Pkenolrotmannit- 
sckalen kergestellt. Aus den Sckalen, die 24 Stunden bei 37° 
im Thermostat gekalten wurden, wurden dann die Stapkylo- 
kokkenkolonien zur Reinkultur entnommen, aus welcken dann 
weiterkin die Plasmakoagulaseprobe und die Impfung in Zucker- 
bouillonrokrcken vorgenommen ivTirde. Die Bildung von Saure 



296 


MATT! SULAJIAA. 


irncl Gas wurde liinsiclitlicli Glukose, Lactose, Saccharose, .Alal- 
tose, 3Iamiit, Kasein, Dextrin, Glyzerin und Inulin nntersiiclil. 
Aus den, von der Nase und der Haut entnommenon Prol)cn 
niussten selu: oft mehrere Schalenladturcn hintereinandor (liirrli- 
gefiihrt werden zur Isolierung der Stapliylokokken von der 
iibrigen Flora. Die gebraucliten Blutagarscbalen vnirden so lior- 
gestellt, dass eine diinne Blutscliicht aiif die Oberfliiche des .\gars 
gegossen wurde, vobei anch ein sclivacher Hamolyscring bci der 
Ablesung nacb 2 Tagen deutlicb vahrzuncbnion ist. 

Die Beurteiliing der Hiimolyse ist immer vesentlich abliiingig 
von der Unlersuchuugsmcthode. So zeigte sicli z, B. bei viclen 
von incinen als bamolysenegativ betrachteten Stiimmen in der 
Spur der entfernten Kolonie deutlicb sebvaebe Haniolyse. 
Indem icli nacb einer fur den kVmiscben Gebraucb geoignclen 
Bletbodik strebto, babe icb eine solcbe Positivitiit ausser aebt 
gelassen. Die Plasmakoagulaseprobe vurde so durcbgefiibrt, dnss 
eine Ose voll rein kulti^derten Stapbylokokkenslamms 4 — ^24 
Stunden lang bei 37° ini Tberniostat auf das koagulierbarc Plasma 
eimvirken gelassen wurde, und die dabei entslandene deutlicbc 
Koagulation ivurde als positiv angeseben. AViibrend die Koagnlasc- 
bildung bei den potential patbogenen Stapliylokokken cine sehr 
konstante Eigeusebaft ist, scbwankt die Koagulierbarkeit des 
Blutplasmas bei den versebiedenen Tier- und Mensebenindividuen 
(■\ViLSON Smith, Hale, 1944), ja sic kanii sogar sick scbnell ver- 
iindern, wie icb bei einem ineiner Fiille feststellen konnte. iSacb 
Cruicksiiaxks Instruktionen verwendetc icb bei den Versueben 
das Plasma von Patienten, die sicb erst kiirzlicb von einer sebwe- 
ren Stapbylokokkeninfektion erbolt batten, vobei sicb jedoeb 
nur durcbscbnittlicb jedes inerte Plasma als koagiilierbar erwie?, 
und aiisserdem zoigten sicb in der Koagulationsstavke bctriicbt- 
licbe linterscbiede. 


Das Torlvommeii der Tcrscbiedenen Stapliylokokken sapro- 
]iliytisclier Natiir an der Obernricho des inenscblicbon 

Kdrpers. 

Audi auf der Ilaut gesunder [Mensciien ivcrdcn fast ausnabiu''- 
los Stapliylokokken aucetroffen, dcren Form und Ligeu'-rbaften 
moistens dom von Wf.lch im .Tabre 1891 bosebriebenen Stap ii o- 
eocens opidermidis albus odor dom Seborfttaphylokokkus \()n 
Gonnox cntsprechon (Topley. '\\il.sox. 19 .^ 1 ). 


Kooh stdltf 
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1908 fest, dass 3 — 5 % der Sfcapliylokokken der Haut Aureus- 
formen sind, welclie sicli gleiclizeitig oft als pathogen erwiesen. 
Der von Lexer (1936) als Erreger A'^on Furunkeln erwahnte St. 
citreus wird im allgeineinen von den Staphylokokken als am 
Avenigsteu pathogen betrachtet (Gay). Auf den Schleimhauten 
gesunder Personen werden geAVohnlich Aveisse Staphylokokken 
angetroffen, und der Befund ist gewohnlicher in der Nase als im 
Rachen, Thompson nnd Khorazo (1937) stellten nnter Staphylo- 
kokken, die in 191 Fallen von Normalschleimhauten isoliert 
Avorden Avaren, 21 % solche fest, Avelche Zeichen von Pathogenitat 
in Antro aufAAnesen, und Hallman seinerseits vies 40 — •60 % von 
den in der Normalnase angetroffenen Staphylokokken auf Grund 
der Koagulaseprobe als potential pathogen nach. 

Bei 100 A^on mir untersuchton gesunden Personen wurden von 
der Haut 66 Staphylokokkenstamme isoliert und von der Nasen- 
schleimhaut 64 Stamme. Relath'’ zugunsten der Pathogenitat spre- 
chende Eigenschaften traten bei ihnen folgendermassen auf: 


A. Hant B. Nase 

Aureusformen 10 % (Boe 55 %) 33 % (Boe 64 %) 

Koagulasepositive 12 % ( » 8.5 %) 29 % ( » 60 %) 

Hamolyseposith'-e 32 % ( » 40 %) 43 % ( » 70 %) 

Mannitpositive 31 % ( » 40 %) 52 % ( » 60 %) 

Von diesen Eigenschaften Avaren gleichzeitig positR: 

3/3 Oder 4/4} 7 % 24 % 

2/3 » 3/4 Oder mehr. 23 % 46 % 

1/3 » 2/4 » .) 43 % 59 % 

Alle negativ 57 % 41 % 


Haufiger als ich und viele andere Autoren (Thompson, Kho- 
razo) hat Boe pathogene Eigenschaften bei den Amn gesunden 
Schleimhauten isolierten Stammien angetroffen. Der bedeutendste 
Unterschied ZAAischen Boes und meinen Feststellungen betrifft 
die Pigmentbildung. Dies beruht darauf, dass ich AV'ie auch die 
meisten anderen Autoren als Grundlage fur die Differenzierung 
das fiir den klinischen Gebrauch besser gceignete, sofortige Aus- 
sehen der Kolonie genommen habe, AA'ahrend Boe dagegen ver- 
sucht hat, auch die kleinste, verspatete Pigmentproduktion nach- 
zuAA^eisen. Die Gbereinstimmung in folgender Tabelle spricht zu- 

^ Wegen voriibergehenden Mangels an koagnlierbarem Plasma konnte die 
Plasmakoagulaseprobe von vielen Stanunen niclit dnrchgefuhrt werden. Die Beur- 
teilung grundet sicb in diesen Fallen nur anf die Bildnng von Pigment und 
hamolytiscben Toxins soAvic auf die Fahigkcit, Mannit zu zersetzen. 
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gunsfcen der von mir angewandten grobcren Art der Pigment- 
scliatznng, ^Yeil die Anxensfarbe in den v-irklich ])at.]iogonoii 
Stanimen auch sofort makroskopisch ganz deutlicli ist. 

Grob scbematiscb genonimen lasst sick von ineinen Feststel- 
Inngen znsammenfassend sagen, dass auf Grand dor gebrauchteu. 
nach der Literatur relativ fur Patbogcnitat spreclienden biochemi- 
sclien Realctionen von den an der menscblicben Hnut angetrof- 
fenen Stapliylokokken ca. und von den in der Rase angctrof- 
fenen Stapli}dokokken naliezu die Halfte deutlicli potential patho- 
gen sind, d. h. mindestens =/, oder von den in Prage stcbenden 
Reaktionen envieseu sick als positiv. 


Das Torkonimeii der verschicdcneii Stapliylokokken als 
Errcger you Eiternngen. 


Die Patbogenitiit der Balcterien ist aucb als Gcsamtbeit ein 
etwas relativer Begriff, veil die Erregung der ICranklieit immcr, 
auch Venn man die Ansteckungsveise ausser aclifc liisst, dicFimk- 
tion zveier Falctoren ist, namlicb der Resistenz dcs Paticnton 
und der Virulenz der Balcterien. Da es jedoch niclit valirscliein- 
lich ist, dass solche alltiigliche, gevohnlich traumatisch bedingtc 
Eiterungen vie die Panaritien ti. dergl. zu ilirer Entstcbnng cine 
im Verglcich zum Durchscbnitt betracbtlich beriibgesetztc Re- 
sistenz voraussetzen, so kann man meines Erachtens die axis ilmcn 
isolierten Stapli}dokokken mit vollem Reclit als kliniscb pathogen 
anselien. In einein entsprechenden ^laterial stellto B^uia'F liiimo- 
lysierende und plasmakoagulierende Stapliylokokken in SO ”o 
der Fiille als Erreger fest, vabrend die iibrigen meistens von 
Streptokokken hervorgerufen varen. 

Hinsiclitlicb ibrer relativ die Patbogenitiit anzeigendon Eigon- 
sebaften verteilten sick die von niir ans IDO aknton Eiiernugcn 
isolierten Stapliylokokken folgendcrmassen; 


Aurcusformon 

Koaguksepositivc 

Hainolysepositive 

iilannitpositive 

Von dicsen Eigensekaften varen 

3/3 Oder J/1 

miudostons 2/3 oder 3/4 

1/3 n 2/i 

0/3 oder 0/4 


90 % (Bok 90 %) 

92 % ( ^ S8 %) 

GG % { » 79 %) 

93 % ( ^ S8 %) 

glcickzcitig positiv: 

GO % (Bor, GO 7;i 

93 % ( » 7G « 

9G % ( » S0--95 

4 % { « %) 


/O/ 
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Alle Patliogenitatsreaktioneii waren gleiclizeitig negativ in 6 
Fallen, davon ein infiziertes Atlierom, 3 benigne Abszesse und 
2 Hidradenitiden. In 93 % der Falle waren gleicbzeitig mindestens 
“/g oder von diesen Keaktionen positiv und in 60 % sanitliche. 
Da icb nur die als Monoinfclcfcion aufgetretenen Falle beriicksicb- 
tigt babe, muss man die sicb in den Versucben negativ verbal- 
tenden St. albusstamine fiir die Erreger der in Frage stebenden 
Eiterungen balten. Dadurcb, wie aucb in Does Material, wird 
nur die Kelativitat der in Frage stebenden Eeaktionen bewiesen. 


Praktisclie Erwiigiingen iiber die Bedeiitiiiig- der bak- 
teriologiscbeii Patliogenitiitsreaktionen. 

Die kliniscb als Sapropbyten an der gesunden Haut und an 
der Scbleimbaut der Nase sonde kliniscb patbogen in Eiterungen 
angetroffenen Stapbylokokken verbalten sicb in den Hiimolyse-, 
Mannit- und Koagulase versucben so wie in der Pigmentbildung 
in der Weise, ude die folgende Abbildung als anscbaulicbe Zusam- 
menfassung zeigt. 




RuJ der HgnXge- In der Mis£, PLs fionoinjektion 
sunder Petfoncn (jesundet Pno- in der 
ancjetroJUenc nen an^elrof - Aen anaeTmth - 
^ene 3Ta/iime. neStdpime. 
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Da sicli die auf der gesunden Haut oder der SchJeindiaut an- 
zutreffenden pigmentbildenden hamolyse-, niannit- uiid koagula^c- 
positiven Stapliylokokken nicht ais niclit-patliogcn iiaeJnrciseii 
lassen, und da solclie Stamme andererscits die gciraltiire 
lieit der Erreger voii Eiterungen ausmackcn, so" diirfte" niaa in 
der Praxis derartige Stapliylokokken mit zieinlicJior Siciieriieit 
als tatsaclilicli pathogen ansehcn koiineu. Bei dcnjciiiiigcn Sfjini* 
men, die nur zwei oder eine. positive Beaktion aufwciscn, l)lcil)t 
die Pathogenitiit nacli den halcteriologisclicu \crsucl\cn unac- 
wiss. Die Koagulaseprobe ist, sofern das als Indikator benutzte 
Plasma sich bei der Kontrolle als leiclit koagulierbar cnvicseii 
hat, als spezifischer anzuselien als die Mannit- and Iliimolyse- 
probe sowie die Pigmentbildung. 


Die sog. lierabgesetztc Resistenz im Liclitc der cln'oniseli 
rezidivierendeu Kraiiklieiteii voiuTypus der Furunkulosc. 

Material und Melhodik. 

Das Material umfasst klinischc und bakteriologischc Feststel- 
luugen ubcr 60 an rezidivicrenden I-Jantinfelctionen sowio deren 
Komplikationen leidcnden Patienten, welche im Krankonhaus odor 
der Poliklinik des FinnisclieuRoteiiKrcuzes behandclt vordcn sind. 
Indem ich mein Augenmerk in dor Hanptsacho den Krankhoits- 
formen vora Typus der Furunkulose zvigcwandt babe, deren rich- 
tigore Bezeichnung nacli Jadassouk vStapliylodermin folliciilaris 
profunda ist, habe ich vou den iibrigen Staphylodcrmien mir die 
sclnvereren in mein Material aufgcnommen, diejcnigon, welehc das 
cliirurgische Krankenhaus belasten, also die langwiorigon und 
rezidiviercnden. die mehr generalisiertcn, Eitcrbliisehcn, Pusteln, 
Schorf und impetiginisiertes Ekzem soAvic ziemlich oft aucb obor- 
flaclilichc Ulzerationen vom Typus Echtvnm simplex aufw'oiscn- 
don riillo. Aussor der iiblicbon klinischeu Untersucluu\g ist iu den 
meiston Fallen der BlutsenkungsAvert, das Blutbild und der Blut- 
zucker bestimmt Avorden. und bei eincm Toil dcr luille Avurde uueU 
eine ergiinzendc Glukosebclastungsprobc diircbgefiihrt. Die liak- 
tcriologiscben Untersucliungen AA-nrdeu. Avie aucb bei den oben- 
crwiilinton Fiillen. im Pero-Baktoriologiscben Institut der I nluu>'.* 
tilt Helsinki A'oraenommen. Die Proben AA’inden mit cinem Matte- 
bauscb aus den Eitersokreten der Kitcrbeulcn. der gesunden Haut 
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sowic der Schleimliaut der Nase und des Bacliens genouimen. 
Die so infizierien Pinsel wurden unmittelbar in die N alirboden- 
rohre von MacLeod-Kkymann eingesclilossen und in der friilier 
erwalinten Weise untersucht. 

Das kliiiisclie Bild und die disponierendeii F.aktoren der 
cliroiiiscli rezidivierenden Stapliylokokkeiiinfektioneii. 

Nach dem Alter und deni Gesclileclit verteileii sicli nieine Falle 
folgenderniassen; 


Alter Planner Franen Zusammen 

0 — ^20 Jahre 3 — 3 

21—40 » 31 11 42 (70 %) 

40— » 13 2 15 


Zusammen 46 (77 %) 13 60 

Obwobl mein Material verlialtnismassig klein ist, so sclieint 
es docb offenbar zu zeigen, dass die cbroniscli rezidivierende 
Stapliylokokkeninfektion voni Typus der Furunkulose niclit von 
den gleicben init dem Alter der Pubertat und des Klimalcteriums 
verbundenen innersekretoriscben Storungen abbangt vie z, B. 
die Acne. "Wie aucb Jadassohn (1938) envalint, sclieint das mann- 
liche Gesclileclit aus irgendwelcben Griinden fiir Krankbeiten 
dieser Art empfanglicber zu sein. 

Die Einteilung der Stapbylopyodermien auf Grund des kli- 
niscben Bildes und desgleicben die Nonienklatur der Krankbeits- 
typen ist bei den verscbiedenen Forscbern nicbt die gleicbe. Bei 
meiner unten folgenden Einteilung babe icb in der Hauptsacbe die 
Prinzipien von Jadassohn und Mucha (1934) befolgt. Vom all- 
genieinatiologiscben Standpunkt .aus babe icb meine Falle deni- 
nacb in zwei Hauptgruppen eingeteilt. Zur ersten Hauptgruppe A 
babe icb diejenigen Falle gezfiblt, in deren Krankbeitsbild nacb- 
weisbare disponierendc oder provozierende Faktoren auftraten, 
und in die zweite Hauptgruppe B diejenigen, bei welchen die 
Infektion an sicb bei einer sonst scbeinbar ganz gesunden Person 
die Krankheitsform bestimmte. Nacb dem kliniscben Typ babe 
icb weiterbin die Falle der beiden Hauptgruppen in 4 Untergruxipen 
eingeteilt, indem icb gleicbzeitig in der A-Gruppe das Verbalten 
der Dispositionsfaktoren in den verscbiedenen Typen beriick- 
sicbtigte. Demnacb verteilteii sicb meine Falle in der AVeise, vie 
aus den folgenden Tabellen 1 und 2 bervorgebt. 
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TnlicHo 1. 


Uauptgruppc A, 19 Fallc. 


1 


Dinlictcs 
inollilns 
odor vor- 
, abergclicnd 
pp.slicgeiier 
' lllntzncker 

Knebexie 
Aniiinic 
n. dergl. 

Lokal di- 
sponierende 
Faktoren’ 

Znsammen 

■■ 

1 

Typischc chronisch re:i- 
divicreiidc Furunhulosc, 
gcwulinlich glcichzeitig 1 — 3 
Eiterbcnlen versoliicdencn 
Stadiums 

t 

i 

1 

o 

1 

2 

5 

1 o 

t 

Staphylodennia bullosa, 
crustosa, impctigiiiosa s. 
cchtymatosa 

2 


6 

8 

n 

O. 

\ 

Sclnvncli rcagicrcndcr F>t- 
ran cu fa s 1)1 n / f i p fc*, glcirh- 
zeitig zalilrciclie Eiterhcnlcn 
gleiclicn Stadiums .... 

1 

1 

1 ^ 

3 


3 

4. 

Cax'buuculus, rezidivierend 
Oder nbwccliselnd init Fu- 
rniikcln 

! 

2 

1 


3 


Znsnnimen 

i 6 

5 

8 

19 


TnlicUo 2. 


Tiaxiplgrxippc B, -il Falle. 


1 . 

2 . 

3. 

4. 


Typischc clivonxsch x-czidivicrcndc Furxtxthdosc 

Slaphylodermia huUosn, crustosa, xmiydigxxwsa s. ccMxpna- 



FxtyuncuUcs multiplex 



Dermatitis pustxilosa jxxjdtnica, im p.viimisdien Stadinm der 

Osteomyelitis • • z — L 

Znsanimen 


31 Fiille 

4 . 

2 > 

3 > 

I Fall 
41 Fiille 


Die in beiclen Haupgruppen an erster Stelle aufgefuiurte Gruppe 
Dclironiscli rezidivierendc typisclie Furunkulose*, die iclt wegen 
ilirer abweiclienden Kranklieitsnatiir von den niultipeln Durun 
kein abgetrennt babe, ist in meinein Material die ungleicb grosste, 
indent sie in der Hauptsacbe sonst ganz gesunde Patienten um- 


1 Als lokal disponierende Faktoren hake irh bftrucksicliti^gt; 
tranmatisohe, post-tliroml)otisclio and varikotiscbf! MLentionen, 

Beruf Oder sonst sclilechtc Hygiene •/nrUckzafulirende Fenchtigkeits-Mazerat 
dnreb Jncken beivorgornfene, wiederkelirende Kratzliisionen usn'. 
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fasst. Fiir diese Patienten ist die chronisclie Eezidivierung der 
Furiinkel charakteristischer gewesen als das gleiclizeitige Vorkoin- 
men zaklreicher Eiterbeiilen. Bei ilinen untersclieidet sicli aucli die 
einzelne Eiterbeule von dem voriibergelienden Eurunkel einer 
gesunden Person insofern, als sie trotz ihres geringfiigig aus- 
selienden Beginns sick langsam aber sicker zu einer umfangreicken 
Infiltration ent^yickelt, deren »Reifung<( zum Eiter nnd Perfora- 
tion an die Oberflacke bedeutend langsamer ist. Die endgiiltige 
Zentralnekrose ist im Vergleick zu der Entzundungsreaktion der 
Umgebung nmfangreick nnd ikre Heilung langsam. Wenn neben 
dem Eurunkel ein zweites ersckeint, bleibt dies nickt, wie bei 
den gesunden Personen, kleiner als das erste. 

Als zweite kkniscke Tj^usgruppe sowolil in Hauptgruppe A 
als auck B umfassen die erwaknten Stapkylodermien trotz stron- 
ger Auswakl ein Fiinftel meiner Falle, und ikre Mekrkeit gekort 
zu der offenbare disponierende Falctoren aufweisenden A-Gruppe. 
Das Krankkeitsbild dieser extrafollikularen Hautaussokliige wurde 
im allgemeinen von Vielfbrmigkeit bekerrsckt, so dass der gleicke 
Patient gewbknlick gleickzeitig rein epidermale Eiterfollikel, 
Sckorf Oder impetiginisiertes Ekzem sowie epidermocutane ober- 
flacklicke Ulzerationen vom Typus ecktyma simplex katte, aus- 
nakmsweise auck Cutan- oder Subcutanabszesse. Bei der Wakl 
der Falle ist die Ckronizitat entsclieidend gewesen, insofern, als 
diese Falle umgekekrt wie die gewoknkcke stapkylogene Impetigo 
weder bei kliniscker nock bei ambulatoriscker Bekandlung im 
Verlauf der zwei ersten Wochen Neigung zum Heilen zeigten, so- 
wie das mekr oder weniger deutlich generalisierte Auftretcn der 
Ausschlage auf der Haut. 

Als dritten kliniscken Typ in beiden Hauptgruppen kabe ick 
umgekekrt wie die meisten anderen Autoren den multipeln Furun- 
kel von der typiscken Furunkulose abgetrennt, weil bei diesen 
Patienten die chroniscke Rezidivierungsneigung ganz offcnsickt- 
lich geringer ist. Die entziindlicke Gewebsreaktion rings um die 
Eiterbeulen im Verkaltnis zu der zentralen oft sogar decubitus- 
artigen Gewebsnekrotisierung zeigte desgleicken, namentlick bei 
den zur A-Gruppe zahlenden Fallen, im Vergleick zu der an sick 
sckon sckwacken Reaktion der )>typiscken Furunkulose<( deut- 
licken Untersckied. Das plbtzlicke Auftreten zaklreicker gleick- 
artiger Eurunkel erregt den Verdackt der Moglickkeit einer kama- 
togenen Art der Ausbreitung, was auck Danbolt ( 1944 ) in ge- 
wissen Fallen nickt fiir ganz unmogkck bait, wakrend er nack- 
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weist, dass die Furunkel im allgemeiaen dutch ausserliche Anstek- 
kung entstehen und dutch Vetmittlung der Kontakt-Infektion 
vetbteitet wetden. Anderetseits spticht iudessen das gewohn- 
liche Auftieten der multipeln Purunkel au einem bestimmten 
Korperteil, z. B. am Riicken, zugunsten der ^Konfeaktinfektion. 

Der Karbunkel, den die meisten Borscher als ein Konglomerat 
zahlreicher nebeneinander liegender Burunkel, andere wiederum 
als eine ganz verschiedenartige Ivrankheitsform auffassen, kann 
gut den multipeln Furunkel gleichgestellt werden, von welchen 
er sich wesenthch nur hinsichtlich der Lage der verschiedenen 
Biterbeulen nebeneinander unterscheidet. Die hamatogene Art 
der Ausbreitung wirkt bei den Karbunkeln nicht wahrscheinlich. 
Dagegen ist der in der Hauptgruppe B zuletzt aufgefiihrte ein- 
zelne Fall von Dermatitis pustulosa im pyiimischen Anfangs- 
stadium der Osteomyelitis in meinem Material die einzige wahr- 
scheinlich hainatogen entstandene Dermatose. Sie hiitte als Haut- 
kraukheit nicht verdient mitgenommen zu werden, wenn nicht 
das Krankheitsbild der komplizierenden Osteomyelitis herab- 
gesetzte Resistenz angezeigt hatte. 

Von den disponierenden Faktoren, die bei einem Teil der 
Falle meines Materials festzustellen -waren, erfordern die sich 
mehr oder weniger der Kachexie annahernden Zustande und die 
erwahnten )>lokalen Ursachen<( keine weitere Erklarung. Dagegen 
scheinen der manifeste oder latente Diabetes inellitus sowie die 
■wahrend der Krankheit festgestellten vorubergehend gestiegenen 
Blutzuckerwerte bei der Klarung der Pathogenese der fiir diese 
Falle charakteristischen herabgesetzten Besistenz Aufschlusse 
zu geben. Aus Richters (1936) Untersuchungen wissen wir, dass 
bei den Karbunkelpatienten im schlimmsten Stadium der Krank- 
heit die Zuckerwerte des Blutes und auch des Hams voriiber- 
gehend erhoht sein konnen, obwohl bei dem Patienten vorher oder 
nachher nicht einmal latenter Diabetes nachgewiesen werden 
konnte. Richter begnugt sich damit, auf Grund seiner Beob- 
achtungen die nahen gegenseitigen Beziehungen der Kraukheiten 
vom Typus der Furunkulose und des Kohlehydratstoftwechsels 
festzustellen, und er warnt davor, derartige Patienten zu leicht 
als Diabetiker zu verurteilen. In meinem Material sind die 
Blutzuckerbestimmungen sowie bei Bedarf die Glukosebela- 
stungsproben (1 g Glukose auf 1 kg Korpergewicht) wegen prak- 
tischer Schwierigkeiten nur bei reichlich “/s der Falle durchgefiihrt 
Worden, und zwar nach dem Verfahren von Creselius-Seifebt, 
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wobei auf Grand von bei gesunden Personen durchgefiilirten 
IControllbestimmungen iiber 0.150 % steigende Blutzucker- 
werte sowie iiber 0.250 % steigende Glukosebelastungswerte als 
pathologiscli betracbtet warden. Dabei warden bei 6 Patienten 
erbobte Werte angetroffen, was 10 % entspricbt, welcbe Ver- 
lialtniszalil nngefabr den Feststellungen der anderen Antoren 
bei Fnrankalosen entspricbt. Nur ein Karbnnlcelpatient hatte 
scbweren manifesten Diabetes, wahrend dagegen in niclit weniger 
als drei Fallen (1 Karbankel, 1 typiscbe Fnranknlose and 1 Sta- 
pbylodermia ecbtymatosa) bei der spateren Kontrollantersacbnng 
nacb Heilnng der Kranklieit vollig normales Verlialten bei den 
Blntzackerbestimmangen and den Glnkosebelastnngsproben fest- 
gestellt werden konnte. Bedanerlicberweise konnten die Kontroll- 
bestimmangen an den 2 iibrigen Patienten nicbt ansgefiibrt wer- 
den. Anf Grand dessen scbeint der wirkliche Diabetes in der 
Xtiologie der farankeltypiscben Krankheiten als disponierender 
Faktor seltener za sein, als friiber im allgemeinen angenomraen 
worden ist. Die psendodiabetisclien vorubergelienden Storangen 
des Koblebydratstoffwecbsels diirften entweder ein Ring in deni 
vervnckelten Stbrangsmeclianismus der lierabgesetzten Resistenz 
oder einfacli direkte Folgen der starken Stapbylokoldceninfektion 
sein. 

Die als disponierende Faktoren oft crwiihnten ocler angenom- 
menen Umstande vde raahe oder fette Hant, Obstipation oder 
Diatfebler konnte ich bei meinen Patienten nicbt feststellen, 
sofern man als Diatfebler nicbt die darcb den Krieg be- 
dingte Bescbrankang der Nabrangsznfnbr im allgemeinen recb- 
nen will. 

Die Verteilnng der kbniscben Krankbeitstypen zwiscben Pa- 
tienten, welcbe irgendwelcbe disponierende Faktoren anfweisen 
(Haaptgrnppe A), and solcben, die sonst scheinbar ganz gesnnd 
sind (Haaptgrnppe B), zeigt, dass die extrafollikalaren Staphylo- 
dermien, die maltiplen Farankel and die- Karbankel in der erst- 
genannten Grappe verbaltnismassig banfiger sind, wabrend wie- 
deram bei den scbeinbar gesnnden Personen die typiscbe cbroniscb 
rezidivierende Furanlmlose die berrscbende Krankbeitsforin ist. 
Har bei nicbt ganz einem Drittel von meinen an cbronis'cben oder 
cbroniscb rezidivierenden Stapbylokokkeninfektionen leidenden 
Patienten konnte das Vorbandensein irgendeines bekanntlicb 
disponierenden Faktors nacbgeweisen werden, welcber Umstand 
sebr fiir das Vorbandensein eines oder mebrerer vorlaufio- nnbe- 

20 — i61034. Acta chir. Scandinav. Vol. XCIV. 
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kannter, die Empfanglichkeit fiir Stapkylokolfkeninfektionen er- 
kokender Faktoren sprickt. Darauf werde ick spater eingekender 
zuriickkommen . 


Komplikationen. 

Als Komplikationen kabe ick ausser ackt gelassen die bis- 
weilen gleickzeitig mit den Furunkulosen auftretenden, kinsickt- 
lick ikrer kliniscken Bedeutung gleickwertigen Hidradenitiden, 
Lympkangitiden und Lympkadenitiden. Zu den Komplikationen 
wiederum zaklte ick nut die sckweren, in den tieferen Korperteilen 
lokalisierten Krankkeiten von der Katur einer Allgemeininfek- 
tion. Von diesen Letzteren kamen in meinem Material folgende 
vor: 

Ein Fall von Osteomyelitis des Os occipitale als Komplikation 
der Nackenfurunkulose, sowie der daranf berukende, Stasepapillen 
und heftige, standige Kopfsckmerzen vcrursackende efidurah 
Ahszess (beilte nack Operation). 

Zwei Falle von Pleuritis exsudativa, die eine im Zusammenkang 
mit typiscker Furunkulose und die andere mit Stirnkarbunkel, 
wobei die Letztere auck Symptome von beginnender Thrombose 
des Sinus cavernosus zeigte. Diese beiden Falle batten voruber- 
gekend erkdkte Blutzucker- und Glukosebelastungswerte. 

Drei Falle von laugsam fortsckreitender, sckwerer Osteomye- 
litis des Obersckenkelknochens, von welcken Fallen 2 an sep- 
tiscker Inanition starben und einer nack langer Kranklieit, offen- 
sicktlick dank der Penicillinbekandlung, keilte. Zwei von iknen 
batten vorker eine typiscke rezidivierende Furunkulose gekabt, 
und der dritte voriibergekend im pyamiscken Stadium der Osteo- 
myelitis eine pustulose Stapkylodermatitis. 

Die Frequenz der sckweren Komplilrationen (10 %) ist in 
meinem Material artifiziell zu book, weil ick besonders sckwere 
Falle mitnekmen wollte. Die Pleuritiden, von welcken die eine 
Penicillintkerapie erkielt, zeigten keine Keigung eitrig zu werden 
und waren auck sonst nickt besonders sckwer, weskalb ick ge- 
neigt bin, sie als durck Toxinwirkung entstanden zu betrackten. 
Jedenfalls sprack nickfcs dafiir, dass sie tuberkulos seien. 

Wenn auck in dem von Thtinen (194:4:) gesammelten Osteo- 
myelitismaterial in den zur Verfiigung stekenden Krankenge- 
sckickten nur bei ca. 10 % vorangegakgene eitrige Entzundungen 
erwaknt waren, so ist es dock mekr als wakrsckeinlick, dass solcke 
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Eiterbeulen, die fiir niclit erwalinenswert eraclitet wurden, bei 
den Patienten viel hanfiger vorkamen. Zugunsten ineiner Ver- 
mntung spriclit die Feststellung von Felsenthal (1931), dass 
in seinem Material 72 % der Staphylokolckensepsisfalle von 
Stapliylokokkenkranklieiten der Haut iliren Ausgang genomnien 
batten, davon ca. die Halfte von Furunkcln. Aus welcben ver- 
sekiedenen Frsacben und auf Avelcbe AVoise die Osteomyelitis 
dann entstekt, ist bis auf weiteres nock nickt geldiii’t. In das Hin- 
terkauptsbein ging sie vermutlick direlct aus den Nackenfuruii- 
keln liber. Die Natur der entstandeuen Osteomyelitis in meinen 
drei Obersckenkelknocken fallen war fiir die Furunkulosen cka- 
ralctcristisek, kinsicktlick ikres Grads nur von sekwererer ker- 
abgesetzter Eesistenz ausgezeicknet. Zwei von diesen primar 
gut aussekenden Patienten starben nack der langen, durck Sekwii- 
cke der Abwekrreaktionen ckarakterisierten Krankkeit an ka- 
ekektiseker Inanition, ungeacktet der sekeinbar geniigend radikalen 
ekirurgiseken Tkerapie. Der dritte Patient seinerseits erkolte sick 
offensicktlick nur dank der Penicillinbekandlung von seiner scliwe- 
ren Krankkeit. Der Anstieg des Fiebers und der Anzakl der 
Leukozyten ging bei diesen Patienten langsam vor sick, nackdem 
die Scknierzen sekon 2 — 3 AA^ocken gedauert katten, und die 
rontgenologiscken Knockenveriinderungen sowie die periostale 
Infiltration mit ikren Abszessen traten erst in der 4. — 5. Kranlc- 
keitswocke in Ersekeinung. Die reaktive Entziindung der Opera - 
tionswunden und die Granulationsbildung waren in ikrer Sckwacke 
gewissermassen ein Beweis fiir das Feklen der von Bier (1933) 
kervorgekobenen miitzlickcn Entziindung<(. Die von AA^olfsohn 
(1924) als fiir Diabetiker charakteristisck besekriebene langsame 
und sckwacke Mobilisierung der Abwekrkrafte, zu deren deut- 
licksten Symptomen verspiitete Eiterbildung gekort, tritt cbenso 
deutlick in Ersekeinung sowokl in den Eiterbeulen meiner Fu- 
runkulosepatienten als auck bei den komplizierenden Osteo- 
myelitiden. Es liisst sick nickt beka.upten, dass die nackweisbare 
disponierende Faktoren aufweisenden Fiille mekr als die durck 
reine Infektion bedingten Krankkeitsformen Komplikationen all- 
gemeiner Natur kervorriefen, und auck nickt umgekekrt. 


Die Bakteriologie. 

Die Erregung der Krankkeit kangt in der Hauptsacke immer ab 
von zwei Faktoren, namlick der Eesistenz des Patienten und der 
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Virulenz der ansteckenden Bakterien. Werni man jedock die 
an vorubergehenden Panaritien und Solitarfurunkeln leidenden 
Patienten hinsicktlick. ikier Resistenz als mittelstark annimmt, 
so muss man als wesentlicli wirkenden Faktor auck die Art der 
Ansteckung und die Menge der Bakterien in Betrackt zieken. 
Die direkten Versucke von Scsimmelbuscs und Gasre zur 
Brzeugung von Furunkeln in der gesunden Hant durck Einreiben 
von Stapkylokokkenreinknltur in die Folkkel zeigen die grosse 
Bedeutnng der Ansteckungsweise bei der Bntstekung der Krank- 
keit. Gleickzeitig ging die Bedeutnng der ansteckenden Bakterien- 
menge daraus hervor, dass das Einreiben verdiinnter Stapkylo- 
kokkenbouillon eine oberflacklichere und leicktere Hautinfelction 
kervorrief. Wegen der an der Hant und den Sckleimkauten fast 
regelmassig anzutreffenden Stapkylokokken, welcke ausserdem 
verkaltnismassig oft potentiate Patkogenitat zeigen, sind auck 
viele Forscker geneigt, die Virulenz der Stapkylokokken bei den 
Pyodermien fur ganz bedeutungslos zu kalten (Geisse, Klop- 
STOCK, Koch, 1935). Da auck in den Follikeln der gesunden 
Haut fast ausnakmslos Stapkylokokken angetroffen werden, 
dtirfte der Umstand, dass patkogene Kokken dort kineingeraten, 
in SCHIMMELBUSCHS Versuck nickt allein der wesentlick wirkende 
Falvtor bei der Entstekung der Krankkeit sein, sondern dabei 
wirkt wokl auck die durck das Eeibungstrauma kervorgerufene 
Veranderung in der Reaktionsweise des Hautgebiets zusammen 
mit der massiven, mit patkogenen Stapkylokokken geschekenden 
Ansteckung. Richter betont besonders den die Gewebsvitalitat 
kerabsetzenden Einfluss des Diabetes so\vie der Stoffwecksel- und 
innersekretoriscken Storungen kervor. Fur die Ursacke der stan- 
digen Entstekung neuer Furunkel, also fiir den die Furunkulose 
aufreckterkaltenden Faktor, kalt Richter kryptogene Infektions- 
kerde, welcke die Reaktionsweise der Haut beeinflussen, indeni sie 
irgendeine Allergic kervorrufen. 


Die Eigenschaften der aus den Herden isolierten Stapky- 

lokokken. 

Ob die aus den Eiterbeulen der Furunkulosepatienten isolierten 
Stapkylokokken sick in den diePatkogenitat anzeigenden V ersucken 
auf die gleicke Weise verhalten wie die Erreger akuter Eiterungen 
iiberkaupt, oder ob bei den Furunkulosepatienten wegen der 
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lierabgesetzten Besistenz mehr schwaclipatliogene Stamme als 
durcLschnittlich nachgewiesen werden konnen, ist die Frage, auf 
Welle icli in meinem Material zuerst naoli Antwort gesuclit liabe. 
Die aus den Eiterberden von 60 Patienten isolierten Stapbylo- 
kokkenstamme zeigten folgende Eigensebaften: 


Aureusformen 90 % 

Koagulasepositive 91 % 

Hamolysepositive 80 % 

Mannitpositive 95 % 

Von diesen Eigensebaften waren gleichzeitig positiv; 

3/3 Oder 4/4 % 

mindestens 2/3 oder 3/4 92 % 

» 1/3 Oder 2/4 oder 1/4 98 % 

0/3 oder 0/4 (alle negativ) 2 % 


. In der Hauptsacbe sebeinen die Erregerstanune der infektionen 
vom Typus der Furunkulose in gleicbem Masse patbogene Eigen- 
sebaften in vitro aufzuweisen wie aucb die Erregerstapbylokok- 
ken der akuten Eiierungen. Gewisse Unterschiede sind jedocli 
festzustellen. So kamen z. B. vdllig patbogene Stamme {“/g oder 
^4 positive Beaktionen) in 76 % vor, entsprechend 60 % bei den 
akuten Eiterungen. Die sog. berabgesetzte Besistenz ware also, 
umgekebrt wie anzunebinen war, durcb die grosse Menge ungc- 
wobnlicb virulenter Stamme erklarlicb. In dieser Hinsiebt jedocb 
bestand ein offenbarer Untersebied zwiseben den Patienten der 
Haiiptgruppen A und B, denn bei den sebeinbar sonst gesunden 
Patienten der B-Gruppe zeigten die Erregerkokken in vitro minde- 
stens -/a oder ®/4 positive Patbogeiiitatsreaktionen in 95 % und 
bei den Patienten der A-Gruppe nur in 84 %, walirend die niebt- 
patbogenen oder weniger-patbogenen Stamme verbaltnisraassig 
am baufigsten bei den kacbektischen und »diabetiscben« Patienten 
der letzteren Gruppe angetroffen warden, obne dass die Furun- 
kulose gleichzeitig entsprechend leicliter als durcbscbnittlicb ge- 
wesen ware. 

Ob die beim gleicben Patienten in den entweder gleicbzeitig 
oder zu versebiedenen Zeiten auftretenden versebiedenen Eiter- 
beulen anzutreffenden Stapbylokokkenstamme untereinander iden- 
tisch sind, beurteilt auf Grand der zur Verfugung stebenden 
Dntersuchungsverfabren, ist die folgende Frage, deren Losung icb 
niir zur Aufgabe gestellt babe. In den IS Fallen, wo die Stapby- 
lokokkenstamme aus mebr als einem Furunkel untersuebt wur- 
den, zeigten sie sowobl in den erwabnten Patbogenitatsreaktionen 
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als aucli in den Zuckerserien bei dem gleicken Patienten nnter- 
einander iminer die gleichen Eigenschaften. Da das Verkalten in 
den Zuckerserien sowokl bei den kliniscb, patbogenen als aucb bei 
den Stammen der Kontrollserien ziemlick oft unregelmassige 
Scbwankung in der Saurebildung der Lactose, Saccharose und 
Maltose zeigte, lasst sich meines Erachtens mit ziemlicher Wahr- 
scheinlichkeit annehmen, dass die von mir festgestellte Identitat 
der Erreger der verschiedenen Eiterbeulen bei alien Eurunku- 
losen besteht. 


Die Quelle der Eeinfektion. 

Urn einen durchgebrochenen, eiternden Eurunkel liernm ent- 
stehen oft neue Furunkel, Eiterpusteln oder ein impetiginoser Aus- 
schlag, 'wenn die Haut nicht oft gereinigt und mit Salbe vor der 
Mazeration des Liters geschiitzt wird. Bei Personen mit normaler 
Besistenz sind diese Sekundarherde regelmassig kleiner als der 
urspriingliche Furunkel, wahrend sich wiederum bei den Furun- 
kulosepatienten aus einer in der Nachbarschaft entstandenen 
kleinen Pustel gewbhnlich allmahlich ein wirklicher grosser und 
schmerzhafter Furunkel entwickelt. Bei den ersteren Fallen 
steigt die Immunitat gewissermassen wahrend der Entwicklung 
der Furunkel, ebenso wie das chronische Acne-Ekzem voriiber- 
gehend verschwindet, wenn eine Pustel aus irgendwelchen Griin- 
den zu einem Furunkel angewachsen ist, wahrend dagegen bei 
den Furunkulosepatienten die die Immunitat erhohende Wirkung 
der Eiterbeulen vollstandig zu fehlen scheint. Das eitrige Selrret 
des entstandenen Geschwiirs ist auch eine offenbare Quelle der 
Eezidiv-Infektion. In vielen Fallen dagegen ist eine derartige 
direkte Reinfektion nicht wahrscheinlich, wenn neue Herde weit 
entfernt von den friiheren und besonders nach so langer Zwischen- 
zeit entstehen, dass die vorausgehende Eiterbeule schon lange 
ganz trocken gewesen ist. Wenn man nicht an die unwahrschein- 
lich wirkende von aussen her geschehende Reinfektion glauben 
will, miissen die Staphylokokken in solchen Fallen wahrend. der 
Zwischenzeit irgendwo verborgen gewesen sein. 

Beim Pemphigus der Neugeborenen ist die Infektionsquelle 
gewohnlich in der Rase des Pflegepersonals zu suchen (Spabre- 
voHN, 1944, Andersen, 1944). Von dort Hess sich der gleiche, 
serologisch identifizierte Staphylokokkenstamm ziichten wie aus 
den Pemphiguspusteln. Man konnte sich wie Danbolt denkeu, 
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dass die Furunkulosepatienten als Ausgangspunkt der Reinfek- 
tion im eigenen Korper einige Stapliylokokkenlierde liatten. Die 
Anuakme, dass die Virulenz der sapropliytiscken Stapliylokokken- 
stamme zuuiilime, so dass sie die Quelle der Keinfektion waren, 
ist nickt •wakrsclieinliclij weil sicli der vom gleicken Patienten 
nack einer Zwischenzeit von melireren Monaten aus den Furun- 
keln isolierte Stamm in den Versucken ausnakmslos mit dem 
friiker untersuckten Stamm als vollig idcntisck erwies, wakrend 
die Eigensckaften der Stapkylokokken, namentlicli das Verlial- 
ten in der Zuckerserie, sonst betracktlicke Sckwankungen zwi- 
scken den versckiedenen Stammen aufveisen. 

Ziir Auffindung der moglicherAveise als Ausgangspunkt der 
Reinfektion tatigen Herde kabe ick bei meinen GO Patienten auf 
der gesunden Haut, in der Nase und im Racken nack den gleicken 
Stapkylokokkenstammen gesuckt, die im Eitersekret der Eiter- 
beule angetroffen worden waren. Stamme, die sick mit den ange- 
wandten Untersuchungsmetkoden — also mit den Patkogeni- 
tats- und Zuckerreaktionen — mit den im Furunkcleiter ange- 
troffenen Stapkylokokken als identisck erweisen, wurden ange- 
troffen wie folgt: 

In den aus der Nase entnommenen Proben 33 Falle von 60 55 % 

In den aus dem Racken entnommenen Proben 9 » » 60 15 % 

In den von der gesunden Haut entnommenen 

Proben 19 » » 60 31 % 

Indem man die bei gesunden Personen und die bei Furunkulose 
patienten aus der Nase und von der Haut isolierten Stapkylo- 
kokkenstamme miteinander vergleickt, kann man feststellen, 
dass bei meinen Patienten deutlick mekr patliogene Stamme an 
diesen Stellen vorkommen. 


Tabelle 3. 


Stamme, bei welchen mindestens ■/» oder 
% der Path. Reaktionen positiv waren 
{% von der Anzahl der untersuchten 
Falle) 

Stamme, wo Vi, Vs, oder 0 der Reak- 
tionen positiv waren 


Haut 

Nase 

Gesunde 

Fur. 

Patient. 


Fur. 

Patient. 

15 % 

36 % 

29 % 

50 % 

51 % 

34 % 

35 % 

22 % 
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Walirend auf der Haut und in der Nase von gesunden Personen 
pathogene Staphylokokken (d. h. solcke, die mindestens ^3 oder 
=/4 positive Reaktionen ergeben) verlialtnismassig selteu vor- 
kommen (15 und 29 %), sind die Patienten mit kerabgesetzter 
Resistenz relativ viel baufiger Trager von pathogenen Stapbylo- 
koldcen an den entsprechenden Stellen (36 und 50 %). Der Un- 
terschied wird betrachtlich dadurcb erhoht, dass sich bei den 
Rurunkulosepatienten die Stamme der Haut und der Nase 
lueistens als identiscb erwiesen niit den Stammen, welcbe die 
Eiterbeulen bervorriefen. Die Patienten sind also gewisser- 
massen durcb und durcb mit den in Prage stebenden Stapbylo- 
kokkenstammen verseucbt, so dass Ausgangspunkte fiir die Re- 
infektion. aucb wenn man die direlcte aus den Beulen-Sekreten 
gescbebende Infektion ausser acbt lasst, in Uberfiille vorbanden 
sind. 


Die Bedeiituiig der Ansteclningsweise bei der Entstebimg 

der Furunkel. 

AYegen der Fillle der Reinfektionsquellen bei den Piu'unkulose- 
patienten muss auf die Entstebung einer neuen Eiterbeule aucb 
die Ansteckungsweise wesentlicb einvirken. Die haufigste Lo- 
kalisierung der Furunkel sowobl in Einzelfallen als aucb bei den 
Furunkulosepatienten auf solcbc Stellen der Haut, die standig 
einer Reibuug z. B. durcb die Kleider oder dergl. ausgesetzt sind, 
spricbt zugunsten des A^’orbandenseins eines disponierenden Fak- 
Tors im Sinne von Schimmelbuschs A''ersucb. Damit also ein 
Furunkel bei einer gesunden Person entstebt, ist erforderlicb, dass 
sie zufalbg patbogene Stapbylokokken an der Korperoberflacbe 
bat, rmd dass diese unter dem Einfluss eines mecbaniscben iins- 
serlicben Faktors in grosser Anzabl in die Follikel eindringen kon- 
nen. Bei den Furunkulosepatienten dagegen dlirfte das Einreiben 
der Balrterien in die Follikel, wenn es aucb die Lokalisation der 
neuen Herde bestimmen kann, kein so ausscblaggebender Faktoi* 
sein wegen der Fiille des Reinfektionsstoffes und der scbwacben 
Immunitiit. Der letztgenannte Faktor diirfte am ebesten den 
Umstand bedingen, dass sicb bei den Furunkulosepatienten aile 
Herde zu Eiterbeulen voller Grosse entwickeln, wobei barmlo- 
sere, leicbtere und voriibergebende Formen von Hautinfektion 
geradezu selten sind. 
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Welclie Aufscliliisse gebeii die klinisclien uiid bakteriolo- 
gisclien Festellimgeii der IJiitersii cluing ilber die sog. 
lierabgesetzte Resistenz? 

Unsere Kenntnisse iiber das Wesen der herabgesetzten Resi- 
stenz als Gesamtbeit sind sparlich. Die wirklichen Ursacben der 
verminderten Wider standsfabigkeit gegen Infektioneii bei 
Kachexie und verscliiedenen lokalen Nutritionsstorungen sowie 
den Einfluss der Vitaminmangelzustande kbniien wir kauni 
anders als liypotlietiscli klaren. Etwas weiter, wenn auch niclit 
bis zum Ziel, ist man bei der Klarung der Ursacben fur die ber- 
abgesetzfce Resistenz bei den Diabetikern gekoniinen, und ge- 
rade durcb die Untersucbungen der geu'obnlicben Stapbylo- 
kokkeninfektionen bei den Diabetikern. In den Versucben von 
WoLESOHK (1924), bei v'clcben Nornialscrum und Staphylokok- 
ken zusammen mit Blutzellen eines Diabetikers gebraucbt wur- 
den, war die Plerabsetzung des opsoniscben Index’ regelmassig 
so dentlicb, dass Wolfsohn der Ansicbt ist, bindend bewiesen 
zu baben, dass die berabgesetzte Resistenz der Diabetiker auf 
die Scliwacbe und langsame Mobilisation der pliagozytierenden 
Abwebrkrafte, vor alleni der Leukozyten zuruckzufiibren sei. Die 
von Richter bei Karbunkelpatienten und von mir in 3 Fallen 
festgestellte vorubergebende Glukosurie und -amic konnen na- 
tiirlich empfindlicbe Symptoine der diabetiscben Disposition 
sein, jedenfalls sprecben sie fur die nabe Beziebung soldier Krank- 
beiten zu den Storungen des Koblebydratstoffwecbsels. Hierbei 
ist jedocb nicbt geklart, was von beiden, die Infelrtion oder die 
Stoffwecbselstorung, die Ursacbe ist und was die Folge. 

Aus den Beobachtungen in meineni Material geht hervor, 
dass die langsame und schwacbe Reaktionsweise oder naturlicbe 
Tmniunitat nicbt allein fur die Diabetiker cbarakteristiscb ist. 
Bei meinen scbeinbar ganz gesunden nicht-diabetiscben Patien- 
ten »reiften<( die Furunkel langsam, walirend gleichzeitig der 
Umfang der FTekrose und die scbwache Entzundungsreaktion 
der Umgebung gewissermassen zueinander ini Missverbaltnis 
stand en im Vergleich zu den voriibergebenden Furunkeln einer 
Rormalperson. Die gleicbe Reaktionsscbwacbe zeigte die Osteo- 
myelitis, wenn sie derartige Falle komplizierte. Bei eineni Teil 
meiner Falle war diese Schwacbe der Resistenz oder Immunitat 
mdessen gewissermassen mebr allgemeiner Art, so dass ibre Ur- 
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sachen sozusagen mit groberea Bebandlungsmefcliodea zu elimi' 
nieren sein scbienen. In der MebrzaU der Falle, namentlicb nnt-er 
den ))typiscben rezidivierenden I?'urunkulosen<(, konnte dagegen. 
nicbt das geringste Zeichen von einer Sfceigerung der Immunitat 
wabrend der Behandlung 'wabrgenommeu werden. Diese ver- 
schiedenartige Realrtionsweise kann man nicbt mit Pathogenitat 
der Erregerkokken oder Verscbiedenbeit der Reinfektionsmog- 
Jicbkeiten erklaren. Ex analogia lasst sicli nur vermnten, dass 
me beim Diabetes nnd deni post-tbrombotischen Zustand aucb 
in den »idiopatbisoben<( Fallen bis auf weiteres nnbekannte Sto- 
rungen des Stoffivecbsels als eine Herabsetzung der natiirlicben 
Gewebsimmunitat znm Ausdruck kommen. 

Die Yon der Untersucliung gebotenen tlierapeutischen 
Gesiclitspttnkte. 

Icb beruhre kurz die vielumstrittene Erage, ob die Solitar- 
furunkel geoffnet werden sollen, nnd wie die Eroffuung auszu- 
fubren ist, indein icb feststelle, dass die alte cbirurgiscbe Regel 
■»ubi pus ibi evacuait aucb bezuglicb jedes Furnnkels sofort zutrifft, 
\Yenn darin aucb bei Rube fiiblbarer, pocbender Scbmerz auf- 
tritt. Desgleicben ist ein ICarbunkel immer mit radikaler Exci- 
sion zii bebandeln, auf dereu Detaillen in diesem Zusammenbang 
nicbt naber eingegangen zu werden braucbt. Nur auf die Opera- 
tionssicberbeit, welcbe die Diatbermiekbnge und die kombi- 
nierte Chemo-Heparinbebandlung aucb im Gcsicbt bietet, sei 
Eingewiesen. 

Die Massnahmen, mit welcben man versucbt bat, die cbxonisch 
rezidivierende Stapbylokokkeniufektion abzubrecben, sind fast 
unzablbar, was den Mansei an einer fiir alle Falle geeigneten, 
anerkannten blelbode der IVabl beweist. Umfangreichere per- 
sonlicbe Erfahrung babe icb nur fiber den Gebraucb des poly- 
valenten Stapbylokokkenvakzins, mit welcbem icb in Ermange- 
lung besserer Mittel Amrbaltnismassig zufrieden gewesen bin. 
Meistens, genauer gesagt in ca. 50 — ^60 % meiner Falle aus meb- 
reren Jabren, borte das Erscbeinen neuer Furunkel nacb 3 — I 
in steigenden Dosen sub- oder intra-kutan verabreicbten Injek- 
tionen auf. Indeni gleicbzeitig fiir die voni Diabetes erforderten 
speziellen nnd von der ICacbexie erforderten allgemeinen tbera- 
peutiscben Massnabmen sowie fiir die sebr oft vernacblassigte Bein- 
licbkeit Sorge getragen wurde, babe icb recbt zufriedensteliende 
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Hesultate erzielt in denjenigen Fallen, wo die Infektionsdisposi- 
tion mehr allgemein als spezifisch mrlcte. In derartigen Fallen 
ist die Hebung des immunbiologischen Zustandes offensicbtlicb 
sebr viele verschiedene Weise moglicb. Die Wirkung der 
polyvalenten nnd sogar aucb der Auto-Staph}dokokkenvakzine 
ist von vielen autoritativen Seiten als unspezifiscb bezeicbnet 
worden (Thomsen, 1932). Negativ baben sick zur Vakzinbeband- 
lung oft die erwabnten »typischen<( Furunkulosen bei scbeinbar 
gesunden Personen verbalten. Das Gelingen aucli bei einein Teil 
der Falle aus dieser Gruppe ermutigt jedoch dazu, sie wegen 
ilirer volbgen Gefabrlosigkeit anzuwenden, da icli von den an- 
deren, von mir weniger probierten Mitteln, der Sulfatiazolmedi- 
kation, den Eigenblutinjelctionen usw. keine sichere AVirkung 
beobacbtet babe. 

Die Therapie, da sie also bis auf weiteres nnr seiten bei typi- 
scben Furunkulosen auf immunbiologiscbem AVege wirkt, ist 
desbalb auf eine gleichzeitige Bekampfuug der Reinfektion init 
Mtteln der Anti- und Aseptik zu ricbten. Aus meinen bakterio- 
logiscben Feststcllungen gebt bervor, dass ausser bei gesunden 
Personen besonders bei den Furunkulosepatienten potential 
patbogene Stapbylokokken auf der Haut und den Scbleimbauten 
xeicblicb vorbanden sind. AVenn es moglicb ware, diese zu ver- 
niindern, so wiirden dadurcb die Moglicbkeiten der Eeinfelction 
geringer. In diesem Sinne balte icb die von vielen Autoren ab- 
gelebnten Bader (Richter) fiir ausserst empfeblenswert. Die von 
Price (1944) niitgeteilten guten Resultate der wabrend der 
Furunkelintervalle gegebenen griindlicben Alkobolwascbungen 
(Massage der Haut des ganzen Korpers taglicb 20 Minutcn lang 
mit 70 % Alkobol) sprecben sebr zugunsten ineiner Ansicbt. 
AA^'enn man mit den cbemo- oder biotberapeutiscben Stoffen der 
Gegenwart und Zulainft imstande ware, aucb nur teilweise wenig- 
stens voriibergebcnd die Flora der patbogenen Stapbylokokken 
auf der Haut und den Scbleimbauten zu vernicbtcn, wird die 
Frage der Therapie fiir die grosse Mebrzabl der Patienten offen- 
bar auf diesem AA'^ege befriedigend gelost. 

Ziisammeiifassiing. 

Der Verfasser hat versucbt, durcb bakteriologiscb-kliniscbe 
Untersucbungen den Infelctionsmechanismus in 60 Fallen von 
chronisch rezidivierenden Stapbylodermien zu klaren. Die Pig- 
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nientbildung (Aui'eusform), die Bildung von Haniolysin und 
Plasmakoagulase sowie die Fabigkeit, Mannit zu zersetzen, haben 
als Zeichen der potentialen Patbogenitat die Differenzierungs- 
grundlage gebildet, wonacb von den auf der Haut gesunder Per- 
sonen angetroffenen Stammen 21 %, von den in der Nase ange- 
troffenen 46 % und von den in Eiterproben angetroffenen 93 % 
sich in vitro als pathogen erwiesen. Auf Apathogenitat hin- 
weisende Eigenschaften zeigten in den entsprechenden Proben 
57, 41 und 4 % der isolierten Stamme. Die Beurteilung der 
Patbogenitat in vitro ist demnach immer in gewissem Masse relativ. 

Das klinische Material betrifft in 60 % der Falle »typische<( 
rezidivierende Furunkulose, meistens bei scbeinbar gesunden Per- 
sonen. Dagegen ist die sog. herabgesetzte Resistenz, die sicb in 
Cbronizitat und mangelnder Heilungstendenz kennzeicbnet, bei 
den Fallen (zusammen 40 %) mit zabbeicben gleichzeitigen 
Furunkeln, Karbunkeln und extrafollikularen Stapbylodermien 
verhaltnismassig oft dutch disponierende Faktoren mebr oder 
minder erklarbar (Diabetes, Pseudodiabetes, Kacbexie oder lo- 
kale Ursacben). 

Bei den langwierigen Stapbylokokkenkrankbeiten scbienen die 
aus den Krankbeitsberden isolierten Stapbylokokken bei den 
Versuchen in vitro ini gleicben Masse oder auch durcbscbnittlicb 
etwas mebr pathogen zu sein als die Erreger der akuten Eiterungen 
iPanaritien etc.). Bei einem und demselben Furunkulosepatien- 
ten Avurden in den verscbiedenen Eiterbeulen und zu verscbiede- 
nen Zeiten ausnahmslos identiscbe Stamme angetroffen. 

Die moglicben Ausgangspunkte fur die Reinfektion sind die 
Haut und die Scbleimhaute, da in der Nase und auf der gesunden 
Haut der Patienten in ca. 50 % die gleicben Stamme gefunden 
wurden wie in den Eiterbeulen, Bei den Fallen mit aus erkliir- 
licben Ursacben berabgesetzter Resistenz kamen als Erreger 
verhaltnismassig baufiger Stamme vor, die in vitro eine geringere 
Patbogenitat als sonst zeigten. 

In der Furunkulosetberapie ist nacb Ansicbt des Verfassers 
die Verminderung der Reinfektionsmoglicbkeiben mit Mitteln der 
Anti- und Aseptik sorvie mit Hilfe der Cbemotberapie neben der 
unsicberen Vakzinebebandlung am wicbtigsten. 
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Summary. 

The author has endeavoured, by means of clinical-bacteriolog- 
ical investigations, to elucidate the infection mechanism in 60 
cases of relapsing staphylodermia. As a differentiating basis the 
formation of pigment, hemolysin and plasma coagulase together 
Avith the capacity of demolishing mannite has been accepted as 
being signs of potential pathogenesis. On the basis of this, 21 % 
of the strains in the skin of healthy persons, 4-6 % of those in 
the noses of healthy persons, and 93 % of the strains discovered 
in pus samples in vitro, have proved to be pathogenic. Qua- 
lities pointing to apathogenesis were shown in 57 41 % and 

4 % respectively of the isolated colonies. The opinion regarding 
pathogenesis in vitro is therefore always relative to a certain 
extent. 

The clinical material comprises, in 60 of the cases, typical 
relapsing furunculosis, more often in apparently healthy persons. 
On the other hand, the so called reduced resistence characterized 
by chronicity and defective healing tendency in the cases (40 % 
in all) of numerous coincidental furuncles, carbuncles and extra- 
follicular ' staphylodermia is fairly often more or less explainable 
by predisposing factors (diabetes, pseudo-diabetes, cachexia or 
local causes). 

In staphylococcus diseases of long standing, the isolated staphylo- 
cocci obtained, in tests in vitro, from the seat of disease appear 
to possess similar or, on an average, somewhat higher patho- 
genesis than the originators of the acute purulent inflammations 
(panaritium etc.). In one and the same furuncular patient 
identical species were discovered in the different furuncles at 
different times. 

The possible sources of reinfection are the slrin and mucous 
membrane, although in the noses and healthy skins of about 60 % 
of the patients the same species which existed in the furuncles 
were discovered. In cases with explainable reasons for diminished 
resistence, there appeared relatively frequently strains- as causes 
vhich, in vitro, showed comparatively little pathogenesis. 

With regard to the therapy the author considers that a lessening 
of the possibilities for reinfection by the use of antiseptic and 
aseptic means as well as of chemotherapy, together with the un- 
certain vaccine treatment , is the most important. 
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Besnme. 

Par des reclierches clinico-bacteriologiques Tauteur a essay© 
d'eclaircir le mecanisme de Pinfection dans 60 cas de stapkylo- 
dermites recidivantes. La production de pigment, d'hemolysine 
et de coagulase plasmatique, ainsi que le pouvoir de dissocier la 
niannite, ont etc consideres comme signant le caractere pathogen© 
potentiel et pris pour bases sur quoi etablir la differenciation. 
Avec ce point de depart 21 % des souches provenant de la peau 
de sujets sains, 46 % de celles du nez de personnes en sante, et 
93 % des prelevements de pus se sont montrees pathogenes in 
vitro. Les qualites parlant pour I’absence de caractere pathogene 
ont ete observees respectivement dans 57, 41 et 4 % des souches 
qui furcnt isolees. Ainsi I’apprmation de la valeur pathogene in 
vitro reste toujours relative dans une certaine mesurc. 

Le materiel clinique est forme, dans 60 % des cas, de furon- 
culoses recidivantes typiques, la plupart chez des personnes tout 
a fait saines en apparence. Par contre le defaut de resistance 
organique, se donnant a connaitre par la chronicit4 et le manque 
de tendance a la guerison, dans les cas presentant de nombreux 
furoncles simultanes, des carbuncles et des staphylodermites extra- 
folliculaires (en tout 40 % du materiel) est plus ou moins expli- 
cable, bien que de facon relative, par des facteurs predisposants 
(diab^e, pseudo-diabete, cachexie ou causes locales). 

Les microbes isoles des foyers pathologiqucs dans les maladies 
staphylococciques de longue drtree semblent, in vitro, posseder 
un caractere pathogene egal, on en moyenne un pen superieur 
a celui des agents des inflammations suppurantes aigues (panaris, 
etc.). Chez un meme sujet attcint de furonculose on a trouve 
des souches identiques, a Pexclusion de toute autre, dans les 
divers abces et lors d’examens a differentes epoques. 

Les points de depart des reinfections sont la peau et les mu- 
queuses, puisque dans le nez et sur le tegument normal des malades 
on a trouve dans environ 50 % des cas les niemes souches que dans 
les foyers suppures. La ou existaient des causes expliquant la 
diminution de la resistance, les agents microbiens sont assez sou- 
vent des souches qui in vitro ont revele des aptitudes pathogenes 
relativement faibles. 

En ce qui concerne le traitement de la furonculose, Tauteur 
estime que la reduction des possibilites de reinfection par des 
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moyens anti- et aseptiqnes, et la cliimiotlierapie, a cote de Tin- 
certaine vaccinotkorapie, est ce qui importe le plus. 


SchTifttum. 

Andersen: Acta obst. gyn. scand. 1944; 22; 2Y2, — Bier; Arcb.. 
klin. Chir. 1933; 176; 407. — ■ Bigger: J. Path. Bact. 1933: 36: 87. — 
Blair: Bact. Beviews 1939: 3: 95. — Burnet: J. Path. Bact. 1930: 
33 ; 1. — Boe: Acta path, microbiol. scand. 1944: 21: 721, — Chapman 
etc.; J. Bact. 1934: 28; 343, 1937; 33: 646, 1938; 35: 311. — Cruick- 
shank: j. Path. Bact. 1937; 45: 295. — ■ Danbolt: ref. Lomholt, 
Hudsygdonimene og deres Bebandling, Kobenhavn, 1944. — Da- 
RANYi: Z. Bakt. Parasitenk. 1926; 99; 74. — Dudgeon; J. Path. 
Bact. 1908: 12; 242. — Felsenthal: ref. Mucha. • — ■ Flaum: Acta 
patk. microbiol. Scand. 1938, Suppl. 35. — Fleming: Bacteriology 
of wounds, HAMILTON Bailey, Surgery of modern "Warfare, p. 34,. 
Livingstone, Edinburgh 1944. — Garre:: ref. nach verschiedenen 
Autoren. — Garrod: Brit. med. Bull. 1944: 2 n:o 1:2. — Gay: Agents, 
of Disease and Host Resistance, Bailliere, Tindall and Cox, London 
1935. — Geisse: ref. Richter. — Gross: Klin. Wschr. 1927: 6: 2281. 
— Hallman: Proo. Soc. Exptl. Biol. Med. 1937: 36: 789, — Jadassohn: 
Dermatologie, Weidmann & Co. "Wien, Bern, 1938. — Jultanelle: 
Proc. Soc, Exptl. Biol. Med. 1937: 36; 117. — Jarvinen: Acta soc. 
med. fenn. »Duodecim<( 1943 Ser. B. Tom. 33, Fasc. 1: 30. — Koch: 
ref, Topley-Wilson. — Klopstock, Koch: ref. Richter. — Kolmer, 
Tuft: Clinical Immunology, Biotherapy and Chemotherapy in the 
Diagnosis, Prevention and Treatment of Diseases, Saunders Comj), 
London 1943. — Lexer: Die pyogeneninfektionen und ilrre Behandlung, 
Enke, Stuttgart 1936. — Loeb; ref. Blair. — Much: ref. Blair. — 
Mucha: Arzt-Zieler, Haut und Geschlechtskrankheiten, Urban & 
Schwarzenberg, "Wien 1934: 111: 173. — Price: J. Amer. med. Ass. 
1944: 124: 1189. — Richter: Dermatologie und Chirurgie, Voss,, 
Leipzig 1936. — Schimmelbusch: ref. nach veischiedenen Autoren. — 
Sparrevohn: Acta obst. gyn. scand. 1944: 22: 257. — Thompson, 
Khorazo; j. Bact. 1937; 34; 69. — Thomsen; Lacrcbog i Infektions- 
patologie, Levin-Munksgaard, Kobenhavn 1932. — Tiitinen; Duo- 
decim 1944, Suppl, 4. — Topley-Wilson; The Principles of Bacteriol- 
ogy and Immunity, E. Arnold & Co. London 1931. — Torppi; Duo- 
decim 1945: 61: 574. — Wilson, Smith, Hale: Brit. J. Exp. Path. 
1944: 25: 101. — Wolfsohn: Immunitat, Immunodiagnostik und alctive' 

Immunisierung im Dienste der Chirurgie, Enke, Stuttgart 1924. 

Wulpf: Acta chir. scand. 1944; 91; 161. 



From the Surgical Clinic, Uppsala, 
(Head; Professor HULTfiN), 
the Institute of Physiology, 
(Head: Professor T. Teorell), 
of the University of Uppsala. 
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I. Introductory Remarks. 

In seeking to follow up and evaluate postoperative shock con- 
ditions it is of major importance to single out the phenomena 
referable to shock, which are elicited by the surgical intervention 
per se. 

Since the patho-physiology and clinical picture of shock have 
been exhaustively described in several monographs of recent date 
(e. ( j . Harkins, 1941, Moon, 1942, Koster, 1943), those facts will 
not be recapitulated. 

The amount of circulating blood subsequent to a surgical intervention 
is of great significance in the syndrome of shock. Eppinger found that 
the amount of blood circulating in the large vessels in postoperative 
shock is diminished. In a great number of cases Ewig and Klotz 
(1932) determined the amount of circulating blood subseqnent to a 
surgical intervention partly by the Go-method, and partly by using 
the Congo red staining method supplemented by hemocrit readings. 
In the majority of the cases they found an increase in the amount of 
blood which they considered to be due to depletion from the spleen. 
After 2 — 3 days the value of the blood volume was again normal. In 
cases of this type the blood pressure was normal or slightly increased. 
Otherwise, the postoperative course was uneventful. Ewig and Klotz 
termed this type of reaction “compensated postoperative shock”. In 
some cases a decrease in the amount of the circulating blood occurred 
associated with a decline in the blood pressure, giving rise to clinical 
symptoms of shock. Cases of this type were referred to as cases of “de- 
compensated postoperative shock”. 
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Gibson and Branch (1937) used Evan’s blue-dye method and proved 
that in normal cases the diminution of plasma was greater than the 
loss of blood corpuscles subsequent to surgical interventions. This 
led to the interpretation that the surgical intervention per se evoked 
a certain susceptibility for shock. Lambret and Dribssens (1937) 
likewise used the Congo red staining method and obtained similar 
results in cases in which the surgical intervention ivas iiarticularly 
traumatizing. 2 — 5 hours after the operation, however, the blood 
volume was again normal. The results obtained by Windeeldt are, 
to a certain extent, inconsistent with these data. This author claimed, 
that a decrease in the hematocrit value and plasma protein occurred, 
a condition which, as is known, should not be interpreted as symptom 
of shock. In Windeeldt’s cases, however, the minimum values ivere 
determined as late as from the 5th day onwards to the 17th day sub- 
sequent to the surgical intervention and therefore they should be inter- 
preted as being due to haemorrhagic action rather. Even Heuk’s 
(1925) and Hedsser’s (1928) investigations revealed a jiost-operative 
decrease in the plasma protein. 

As may be seen the available data on the volume of circulating 
blood subsequent to surgical interventions are rather conflicting. 
This is most likely due to methodical variations. It may, however, 
be assumed that there is, to a certain extent at least, a suscepti- 
bility to shock present immediately after a surgical intervention, 
but it seldom leads to symptoms of such severe character that 
hemoconcentration arises. The majority of the surgical interven- 
tions reported were performed under general narcosis. In this 
connection Schubert’s studies on spinal anaesthesia are partic- 
ularly interesting. This author claimed that spinal anaesthesia per 
se does not cause a decrease in the amount of circulating blood. 

The behaviour of the blood pressure after surg’cal interventions calls 
for special attention. As a rule, there is an increase persisting for a 
couple of days, a fact which has been confirmed by Ewig and Klotz, 
Berg and Semb (1933) et al. In Berg and Seme’s material the blood 
pressure was increased in 60 per cent of the cases, in 34 per cent the 
value was unaltered, and in only 6 per cent of the cases the blood 
pressure was decreased. These findings are consistent with the assump- 
tion, that in postoperative shock there is a preliminary phase accom- 
panied by vasoconstriction. Postoperative hyperglycemia supports 
this view. This condition is an as good as constantly exhibited symptom 
and has been demonstrated by many workers (e. ff. Dale 1933, Bosoher, 
1933, Lambret and Dribssens, 1937, Habelmann, 1941). Numerous 
views have been advanced in medical literature on this type of hyper- 
glycemia. The possibility is conceivable that it is due to several inter- 
acting causative agents. It has been put in relation to acidosis which 
was supposed to contribute in reducing the capacity of the liver to form 
glycogen. The general trend of opinion, however, seems to be, that this 

21 — JiGi 03 ^ i . Acta cliir . Scandinav . Vol . XOIV . 
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type of hyperglycemia is due to stimulation of the sympatho-adrenal 
system. If this were true it would mean the disclosure of a definitely 
early symptom of the symptom complex of shock indicating, that the 
surgical intervention per se is a shock producing factor. Hyperglycemia 
may be readily followed up, and it should be interpreted as an early 
alarm signal of shock calling for prophylactic measures (Annersten). 

The occurrence of postoperative acidosis has been demonstrated 
by a number of investigators (e. g. Gramen, Wymer, Bjure, Eoscher, 
Lambeet, and Driessens). Generally, evidence of depletion of the 
alkali reserve led to the recognition of the presence of acidosis. The 
depletion w'as, as a rule, inconsiderable, and usually it was compensated 
at the end of 6 — 24 hours. After local or spinal anaesthesia it was less 
marked or not at all pronounced. Ketonuria was, as a rule, present after 
surgical interventions performed under general narcosis whereas after 
operations under local or spinal anaesthesia it occurred very' rarely 
only. A careful examination of Eoscher’s material furnished evidence 
that individuals operated on under local and spinal anaesthesia mani- 
fested lesser damage of the tissues than those operated on under general 
narcosis. Neither Gramen nor Wymer found ketonuria to be present 
solely after ether narcosis. It therefore appears doubtful whether nar- 
cosis per se accounts for the postoperative acidosis. As regards the 
latter, the condition of hunger acidosis has also to be taken into ac- 
count. As a rule, however, it does not manifest itself before a couple of 
days have elapsed. 

Lactic acid, and, to a certain extent even keto-acids are res- 
ponsible for postoperative acidosis (Kirk). Increase in rest nitrogen 
presupposes even increase in acid protein breakdown products. 
Acidosis to which major importance is attributed in the literature 
on postoperative conditions, does not play any genetic role in 
shock. Since postoperative acidosis occurs at an early stage it 
can merely be considered as a contributor!/ factor in the possibly 
sJiock-produciiig effect of the surgical intervention. Acidosis may 
even be due to the existence of a primary disease (peritonitis, 
ileus, bilious and intestinal fistule and so forth). Acidosis, though 
being a factor of considerable clinical importance (cf, Bohmansson 
et al.) is only a secondary phenomenon in the mechanism of shock. 
Most likely more powerful reactions of the tissues have a bearing 
upon this mechanism. 

Among other blood changes which may be caused by both shock 
and surgical intervention the following ones should be mentioned: 
1) the decrease in the amount of plasma chlorides (Lambret and 
Driessens, Semb and Berg), 2) the increase in the amount of 
sulfate (Stable, Bourne and Barbour), and 3) the increase in 
the values of plasma potassium (Scudder, et al.). Stewart and 
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Rourke (1938) observed a decrease in the value of serum potas- 
sium in man after surgical interventions. In none of tliese patients 
did tlie loss of blood exceed 13 per cent of the normal blood volume. 
According to Lucerna, Peregrino, Ramos and Bethlen (1940), 
the K-value of the plasma increases and its Na-value decreases 
subsequent to surgical interventions. 

A slight increase in the rest nitrogen as well as acceleration of the 
sedimentation rate are postoperative phenomena which occur almost 
constantly (Lambret and Driessens, Frey ct ah). The latter has, 
among other things, even been put in relation with a relative increase 
in globulin. The results obtained by Frey (1944), however, seem to 
suggest that the albumin-globulin ratio is maintained fairly constant 
prior and posterior to a surgical intervention. Windfeldt found that 
the amount of proteins was diminished posterior to surgical interven- 
tions, particularly that of the finely dispersed ones. 


II. The Problems discussed in the Present Paper and 
the Pertinent Investigations. 

A. Working-Scheme. 

The present autliors based their reasoning on the recognition, 
that the postoperative alterations were intimately linked Avith the 
condition of shock. In all probability, extensive surgical inter- 
ventions evoke a susceptibility to shock. Intimate collaboration 
between clinical departments and laboratories will, therefore, not 
only be helpful towards segregating the earliest contributory fac- 
tors of shock, but it will even be — to a certain extent at least — a 
valuable aid in elucidating the etiological factors. 

Anoxemia is a central factor in the mechanism of shock. It is caused 
by a decrease in the volume of the circulating blood which in its turn 
is due to the loss of fluid within the blood vessels. Thus the problem 
of the behaviour of the blood pressure, plasma-leakage and capillary 
permeability imposes itself. The significance of these factors may be 
evaluated by numerous methods of investigation. No doubt, they are 
related to hormonal action, changes in the plasma constituents, ionic 
concentration, the acid-base ratio, and so forth, inasmuch as they 
seem to have a reciprocal bearing on one another in such a manner 
that one factor is the causative agent and the other the effect, and 
frequently forming a vicious circle the mechanism of which is not vet 
understood. ^ 

The scheme elaborated for the present studies in based on the 
folloAving principles; 
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a) Testing of the various methods of analysing blood to ascertain 
their suitability for clinical use in diagnosing shock. 

b) Investigating the frequency of shock and the occurrence of 
shock symptoms in the common variety of surgical cases. 

c) Evaluating the results obtained by the analyses, firstly with 
the view of revealing not only manifest but also latent complica- 
tions which might possibly lead to shock, and secondly for the 
purpose of applying the necessary restorative measures as early as 
possible. 

A survey of the pertinent literature revealed that the data published 
up to date were far from, being exhaustive or definite. Many workers 
based their results or theories on incomplete material. On the other 
hand, the investigations of numerous workers on the essential problems 
in the mechanism of shock yielded divergent and even conflicting 
results. Considering these circumstances we assumed that the present 
study would even be of some propaedeutic significance. 

283 cases were examined giving special consideration to the various 
views existing on the condition of shock. It should, however, be em- 
phasized, that these cases were not judiciously chosen. The patients 
were examined one after the other as they came from the operation. 
Preference was, to a certain extent, given to cases on which an extensive 
surgical intervention had been performed. The results of the analyses 
made on the patients prior to the operation were used for purposes of 
comparison. In this connection it should be emphasized, that every 
individual who was examined, had been the subject of a primary disease 
which had called for surgical intervention. 

The blood samples were withdrawn from a cubital vein during 
stasis of brief duration. To obtain serum they were immediately 
centrifuged. To provide a sufficiently large number of samples 
for spectral analyses the cation analyses were extended over 
several days; all other analyses were made during the course of 
24 hours. 

The routine clinical examinations of the patients w'ere supple- 
mented by a number of special analyses which w'ere made both 
prior to the operation and at different intervals after the surgical 
intervention. These comprised the following determinations which 
we considered to be of major importance in diagnosing shock. 

Blood pressure records. 

Hematocrit readings (van Allen). 

Determination of the total content of protein serum (Teorell’s 
hypobromite method, and the falling-drop method). 

Determination of the total base content of the serum (Nielsen’s 
method). 
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Determination of the cation content of the serum (Lnndegardh s 
low spectrum methods). 

Determination of the potassium content of the seium (the 
spectral colorimetric method after Lnndegardh and Boratinsky). 

Determination of the GO 2 content of the serum (van Slyke s 
manometric method). 

Determination of the chloride content of the serum (electro- 
metric titration). 

Determination of the blood sugar content of the serum (Hage- 
dorn). 

Determination of the lactic acid content of the serum (Avery- 
Hasting’s method). 

The examinations were made prior and subsequent to the 
following surgical interventions: gastric, gall-bladder, struma, 
thoracoplastic, renal operations, laparotomies, plastic operations 
on the mamma, amputations of the mamma and minor operations 
(see Table I p. 326 — 327). The operations were made under general 
narcosis (chlorethyl, ether, narcotal), spinal anaesthesia as well 
as under local anaesthesia. 


B. Metliods. 

a) Determination of Serum Protein by the Palling Bro'p Method, 

The Hypobromite method elaborated by Teorell was used as stan- 
dard and control method for the analytical work. It is a strict micro- 
method based on wet combustion of the material and on titrating the 
N-content of the sample by the alkali hypobromite. For routine clinical 
determinations of the serum protein this method proved to be less 
suitable. It is not only time-consuming — one single analysis takes 
about 6 hours — but it requires even a wide experience in analytical 
procedures. We found this method to be subjected to an error of 1 
per cent. 

In the later course of the present investigation we determined to test 
the physical methods of determining protein. Moore & van Slyke 
demonstrated that there exists a constant relation between the serum 
protein content and the specific gravity. Bing elaborated a method 
of determining the protein content which is directly based on his 
findings regarding the specific gravity and the protein content. This 
method is now widely used. In 1926 Barbour & Hamilton described 
a method of determining the specific gravity in which the latter is 
determined by a drop of fluid thrown down in a specific solution. 

When we determined the serum protein by physical methods we 
proceeded in the main according to the principles advanced by Kagan. 
A glass receptable containing water of 20° temperature was fitted with 
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Gastric Operations 

Sernm CO^ 

Serum Cl 

Total base 

Serum protein . . . i 
Sernm potassium . . I 
Seram lactic acid . . I 
Haematocrit . . . . ‘ 
Blood sugar . > 

1 

Operations on the 
Gall-bladder . . . 

Serum CO. 

Serum Cl 

Total base 

Seram protein • • • i 
Sernm potassium . . 
Serum lactic acid . . i 
Haematocrit . . . . : 
Blood sugar . . . . j 

i 

Struma Operations 

Serum CO2 

Serum Cl 

Total base 

Serum protein . . . 
Serum potassium . - 
Serum lactic acid . . 
Haematocrit .... 
Blood sugar .... 

i Thoracoplastic Ope- 
! rations 

j Serum CO: 

I Serum Cl 

' Total base 

. Serum protein . . . 

1 Sernm potassium . . 

I Serum lactic acid . . 

' Haematocrit .... 

I Blood sugar .... 

Plastic Operations 
, on Mamma ■ ■ • 

j Serum CO. 

' Serum Cl 

i Total base 

j Serum protein . . - 


Table I. 


Values 

before 

operation 


Values 
immediately 
after opcrat. 


Values 
one day 
after operat. 


Values 
two days 
after operat. 


V alues 
three days 1 
|aftcT operat. j 


i7 cases 

29.59 + 0.86 

111.8 ± 3.Q 
145 ± 1.9 
7.26 ± 0.11 
18.9 ± 0.63 
3.44 ± 0.31 
42 ± 0.8 
87 ± 3.5 


3 cases 

29,88 ±2.27 
120.6 ± 5.1 
130 ± 2.6 
6.93 ± 0.08 
17.7 ± 0.29 
3.86 ± 0.26 
37 ± 0.8 
166 ± 4.3 


13 cases 

27.16 ± 0.92 
107.8 ± 2.6 
143 ± 2.6 
7.16 ± 0.17 
19.3 ± 0.88 
4.18 ± 0.22 
44 ± 1.0 
157 ± 14.5 


3 cases 

27.60 ± 1.97 
131.8 ± 8.3 
148 ± 3.4 
6,76 ± 0.41 
JS.2 ± 1.26 I 
3.22 ± 0.S5 ! 
41 ± 1.0 ! 
147 ± 19.5 , 


5 cases j 

29.81 ± O.Ofl! 
105.4 + 3.9 
146 ± 1.0 1 
6.95 ± 0.26 
17,1 ± 0.52 
2.60 ± 0.23 
37 ± 0.8 
90 ± 4.7 

I 

I 


37 cases 

31.02 ± 0.96 
105.8 ± 3.0 
150 ± l.Q 
7.5C ± 0.161 
20.9 ± 1.08 i 
2.85 ± 0.38 i 
43 ± 1.1 
106 ± 8.3 I 


5 cases | 10 cases 

31.08 ± 0.56 i 30.59 ± 1.22 
100.7 ± 2.6 ! 96.6 ± 2.0 
149 ± 1.2 


11 cases 

27.84 ± 0.87 
IOI.6 ±2.1 
148 ± 2.3 
7.76 ± 0.20 
19.9 ± 0.7S 
4.07 ± 0.59 
! 47 ± 4.9 

I 153 ± 9.0 
I 


149 + 1.6 I 
7.02 ±0.11 
19.9 ± 2.67 
2.04 ± 0.11 
1 39 ± 2.7 

115 ± 10.5 j 


6.83 ± 0.20 
19.6 ± l.lS 

40 ± 1.8 
116 ±11.0 


12 cases j 

' 30.45 ± 0.49 1 
100.7 ± 1.5 I 
i 151 ± 1.4 I 
6.92 ± 0.17 1 
j 2O..3 ± 0.61 
! 1,86 ± 0.31 

j 44 ± 0.8 

I 105 ± 4.3 

! I 


I 8 cases j 7 cases 

I 29.36 ± 0.43 I 30.78 ± 0.7S 
i 96.8 ± 3.5 9S.5 ± 1.7 

147 ± 2.2 I 147 ± 0.9 
I 7.02 ±0.19 1 7.30 ±0.32 


20.0 ± 0.75 
2.41 ± 0.38 
42 ± 0.7 
130 ± 14.5 


20.0 ± 0.58 
3.57 ± 0.40 
42 ± 1.6 
116 ± 20.3 


5 cases 

29.89 ± 0.81 
100.9 ± 3.5 ' 
152 ± 1.7 
7.56 + 0.18 ‘ 
19.5 ± 0.34 j 
198 ± 0.24 
36 ± 0.9 I 
108 ±3.7 I 


7 cases I 

29.16 ± 0.78 ^ 
101.3 ± 1.9 j 
146 ± 1.0 
8.08 ± 0.18 1 
19.4 ± 1.04 
2.16 ± 0.27 , 
35 ± 1.7 ’ 
91 ± 4.5 i 


7 cases j 3 cases 

28.13 ± 0.93 1 29.94 ± 1.33 

99.3 ± 2.0 j 86.1 ± 0.3 

148 ± 0.8 146 ± 1.2 

7.61 ± 0.18 7.75 ± 0.18 

20.4 ± 0-o3 20.2 ± 0.62 

4.H + 0.38 I 2.47 ± 0.20 
35 ± 1.8 33 ±1.7 

14S ± 7.0 I 122 ± 4.0 


5 cases 1 

29.07 ± 0.53 ! 
96.6 ± 0.7 i 
142 ± 1.4 ' 
7.78 ± 0.19 I 
20.0 ± 0,69 ■ 
2.48 ± 0.27 ' 
30 ± 1.5 
116 ± 7.8 


4 cases 

28-Sb ± 0.69 *■ 
10S.4±3.4 ) 
142 + 4.2 
7.49 ± 0.19 I 


4 cases 

27.99 ± 1.00 
113.2 ± 7.3 
141 ± 3.0 
7.28 ± 0.33 


2 cases 

28.71 ± 0.08 
114.6 ± 9.4 
137 ± 8.9 
i 7.00 ± 0.36 


2 cases 

30.87 ± 0.97 
102.2 ± 0.0 
156 ± 4.8 
7.55 ± 0.1 1 
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Values 

Values 

Values 

Values 

Values 


before 

immediately 

one day 

two days 

three days 


operation 

after operat. 

after operat. 

after operat. 

after operat. 

Sernni potassium . . 

20.6 ± 0 


22.6 + 1.6 

18.0 + 1.1 

18.1 ± 0 

Serum lactic acid . . 

1.30 + 0.27 


2.87 + 0.39 

1.63 + 0.37 

1.34 + 0.13 

Haematocrit .... 

29 + 0 


38 + 1.4 

41 + 0 

44 + 3.2 1 

Blood sugar .... 

103 ± 20.4 


109 + 5.3 

119 + 2.9 

108 ± 1.6 

Radical Operations 






on Mamma . . . 

3 cases 


3 cases 

2 cases 


Serum COo 

28.68 + 0.12 


28.32 + 0.94 

31.31 + 1.02 


Scrum Cl 

102.7 ± 1.2 1 

102.1 + 3.5 

102.3 + 3.7 

1 

Total base 

148 + 4.3 


147 + 1.5 

149 ± 2.1 


Serum protein . . . 

7.45 + 0.05 


7.15 + 0.23 

7.23 + 0.34 

I 

Serum potassium . . 

19.6 ± 2.54 


18.7 + 0.17 

20.1 + 0.47 

' 

Serum lactic acid . . 

1.75 + 0.70 


2.42 + 0.34 

2.75 + 0.14 


Haematocrit acid . . 

46 ± 0 


38 + 1.8 

35 + 0 

1 

Blood sugar .... 

135 ± 0 

94 ± 9.7 

104 + 1.4 

j 

Renal Operations . 

4 cases 

4 cases 

2 cases 

4 cases 

Seram CO, 

28.81 + 1.43 ' 

27.62 + 0.89 

26.32 + 0.16 

27.20 + 1.31 

Serum Cl 

99.2 t 1.4 1 

100.1 ± 0.8 

102.3 + 1.9 

99.8 + 3.7 

Total base . ... 

150 ± 3.4 I 

149 + 1.2 

148 + 1.8 

147 ± 3.3 

Serum protein . . . 

7.66 + 0.23 

7.48 + 0.37 

6.40 + 0.11 

6.68 + 0.12 1 

Serum potassium 

18.2 + 1.19 

19.7 + 1.31 

22.6 ± 0.82 

18.8 + 2.23 

Serum lactic acid . . 

1.80 + 0 , 

6.15 + 0.20 

6.37 + 0.20 

2.32 + 0.22 

Haematocrit .... 

42 + 0.7 , 

27 + .3.9 

31 + 3.5 

29 + 2.3 

Blood sugar .... 

90 + 5.1 1 

173 ± 15.1 

121 ± 7.4 

118 + 5.2 

Laparotomies . . . 

1 

5 cases 

5 cases 



Serum CO, 

28.43 + 1.25 

26.61 + 0.95 



.Serum Cl 

103.6 + 4.8 1 

103.6 + 5.9 



Total base 

144 4 4.9 1 

147 + 2.0 



Serum protein . . . 

6.71 + 0.22 ' 

6.74 + 0.19 



Serum potassium . . 

19.1 + 0.57 

19.4 + 1.04 



Serum lactic acid . . 

1.42 + 0.20 


2.02 + 0.73 



Haematocrit 

30 + 1.3 


34 + 2.4 



Blood sugar .... 

114 ± 10.9 


154 ± 18.0 



Minor Operations . 

4 cases 


4 cases 

2 cases 


Serum CO, 

30.08 + 1.68 


29.10 + 3.23 

30.95 + 0.61 


Serum Cl .... 

100.4 + 1.4 


95.4 + 2.4 

101.6 + 0 


Total base 

148 + 1.4 


149 + 0.8 

147 + 1.4 


Serum protein . . . 

7.70 + 0.26 


7.68 + 0.34 

7.88 + 0.16 


Serum potassium . . 

19.2 + 0.95 


21.4 ± 1.65 

18.4 + 0.22 


Serum lactic acid . . 

1.90 + 0.31 


2.01 + 0.26 

2.22 + 0.23 


Haematocrit .... 

45 + 2.4 


42 + 4.1 

— 


Blood sugar .... 

116 ± 5-6 


131 + 19.5 

119 + 13.1 
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test tubes containing test mixtures of various specific gravity. The 
length of each test tube was approximately 20 cm; its caliber measured 
lY mm. The test tube shows two graduations which were exactly 10 cm 
apart. The time the serum-drop took to cover the distance between 
these two marks was considered as falling-time. For the purpose of 
producing uniformly sized droplets of approximately O .002 cc volume 
a pipet was used fitted with a micrometer-screw and a capillary tube. 
The test-mixture consisted of benzoene bromide and petroleum. The 
water solubility of this mixture was minimal. We have been using this 
mixture for the determination of the serum protein daily over a period 
of more than 6 months without its having any bearing on the accuracy 
of the method. 

The falling time was recorded by means of a stop-watch graduated 
in 0.1 seconds. For each test five consecutive determinations of the 
falling-time were made. After having extracted the mean of these^ the 
protein content readings shown on a curve, constructed from the pro- 
tein values which were computed by the hypobromite readings, were 
checked. With this method temperature has a conclusive bearing on the 
specific gravity. We even found that a time factor had a bearing on the 
protein values inasmuch as in not freshly-drawn blood serum samples 
the protein values were considerably more elevated than in freshly- 
drawn ones. This emphasizes the importance of using the samples as 
shortly as possible after withdrawal. 

The fact, that the protein value computed on the basis of 20 
determinations made on one and the same serum sample amounted 
to 6.88 0.05 per cent — this figure indicates a percentage of 

error of less than dr 1 P^^^ cent — is evidence of the accuracy of 
the method. If the methodical errors of the falling-drop method 
and the hypobromite method under the experimental conditions 
reported are compared the folloiving figures will be computed: 

Falling drop method 6.94 dr 0.26 per cent protein 

Hypobromite method 6.89 dr 0.28 » » » 

b) Determination of the Sodium, Potassium, and Calcium Con- 
tent of the Serum by the Flame-Syectrum Method. (This analytical 
work was carried out in the Physiological Institution of Ultuna- 
Uppsala.) 

In this study the cation content of the blood serum was partly 
determined by spectrum analysis. Thus, Na, K, and Ca were 
determined by Lundegdrdh’ s Flame Method. 

This physical micro-method is based on determining by photometry 
the intensity of the lines and the element content in emission spectra 
recorded spectrographically. After having photometrically determined 
on the photographic plate the spectra of a series of solutions of known 
concentrations a transparency curve is constructed on which the cation 
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content of ca fluid (c. g. the cation content of a serum sample) can be • 
graphically determined. One of us (Noeinder) succeeded in simplifying 
this method in such a manner, that the blood serum diluted with aq. 
dest. of known proportions could be directly used as basic material for 
quantitative analysis of the cation content. 

The actual metals present in the flame image were determined 
by 30 analyses on one and the same serum with the following 


accuracy: 

Ca 9.29 i 0.07 mg% 

K 20.5 ± 0.10 » ^ 

Na 296 ±2.4 » 


d) Determination of the Total Serum Bases. 

The total base determination was made hy electrolysis according 
to Key’s method modified by Nielsen. When constructing the 
apparatus necessary for the total base determinations we followed 
Nielsen’s instructions. Our apparatus permitted of simultaneously 
analysing 8 specimens. 

In 15 determinations on one and the same serum this method 
was subjected to the following methodical error: 152 ± 1.67 milli- 
aeq. total bases. 

e) Determination of Blood Sugar according to Hagedorn’s Method. 

This method is included in the routine analytical work of the 

Alvademiska Sjukhuset of Ujipsala. The majority of the determi- 
nations were made in the clinical laboratories of this hospital. 

f) Determination of CO^ according to van Shjlce’s Manometric 
Method. 

10 cc venous blood was centrifuged in the presence of paraffin. 
2 serum samples measuring 3 cc each, Avere transferred into a tono- 
meter (Enghopf). After evacuating them to — 40 mm Hg, carbon 
dioxide was added until the pressure Avas leAmlled doAAm. After satura- 
tion by rotation for 15 minutes 0.5 cc of this serum Avere transferred to 
van Slyke’s manometric apparatus taking care that no air was included. 
Subsequent to each determination a blind test Avas made, and the 
possible carbon dioxide content of the reagents Avas subtracted. 

In the present investigation the coefficient of Amriation in this 
method Avas found to be ± 2 per cent. 

g) Determination of Lactic Acid in the Serum according to Avery- 
Hasting^s Method. 

4 cc of venous blood Avere AvithdraAvn and immediately transferred 
into a tube of a centrifuge containing 1 cc of 5 per cent NaE (in the 
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absence of fluoride, lactic acid is formed as soon as 2 minutes later due 
to gl 3 ^colysis. Thus the analytic values are increased five- to tenfold). 
1 cc of this centrifuged solution was added to sodium tungstate and 
sulphuric acid and vas centrifuged. After precipitating all glycose by 
adding CuSO^ and Ca(OII)o the solution Avas oxidized in van Slj'^ke’s 
apparatus in the presence of potassium permanganate. By this proce- 
dure one molecule of lactic acid produces on moleciile of COo. This value 
was inanomctrically determined and reduced by 0.5 mM COs, which 
corresponds to the carbon dioxide produced by other organic substan- 
ces, which had not been precipitated by copper sulphate. 

The coefficient of variation determined on a solution of lactic acid 
of known concentration was i 3 per cent. 

li) Determination of the Chloride Content of the Serum. 

This determination was made by electrometric titration with 
iSf/lOO AgNOj. The coefficient of variation was approximately 
±: 4 per cent. 

in. Clinical jllaterial. 

Table I (p. 326 — 327) shows the type of cases, on which the 
reported investigations were made. Tlie cases were classified in 9 
groups. As regards diagnosis, surgical interventions and anaesthesia 
these groups are, as a whole, homogeneous. The first group includes 
17 cases of gastric operations. 13 out of these were cases of ulcer, 
4 were cases of tumours. 2 of these 17 cases were operated on 
according to Billroth’s method 1, 12 according to Billroth’s method 
II. 13 cases of this group were operated on under spinal anaesthe- 
sia, 1 under local anesthesia and 1 under ether narcosis. 2 cases of 
gastro-enterostoiny (inoperable cancer) are included in this group. 
The second group comprises 17 cases on which both cholecystec- 
tomy and cholangiography Avere performed. 3 out of these were 
operated on under splanchnic anaesthesia; the remaining ones 
were administered spinal anaesthesia. On 2 cases even choledocho- 
lithotomy Avas performed. The third group includes the cases of 
struma. 11 out of these Avere of the toxic type and 1 was atoxic. 
All these cases were operated on under local anaesthesia. The 
fourth, fifth and sixth groups comprise 7 thoraco-plastic opera- 
tions performed under Narcotal narcosis, 3 cases of cancer of the 
breast, likewise operated on under Narcotal narcosis and 4 cases 
on which plastic mammary operations Avere performed under ether 
narcosis. The group of renal operations (the seventh) includes 4 
cases. On 1 out of these pyelolithotomy and on the remaining 3 
nephrectomy was performed. 1 out of these cases Avas operated 
on under ether narcosis and 3 were administered spinal anaesthe- 



POSTOPERATIVE BLOOD CHANGES WITH REGARD TO SHOCK. 331 

sia. To the eighth group belong the cases of explorative laparotomy 
2 out of these were operated on under Narcotal-, 2 under spinal- 
and 1 under local anaesthesia. The last group includes 4 cases of 
minor operations ^. e. surgical interventions which do not cause 
severe laceration to the tissues. 

Fluid and blood were administered on the basis of the usual clinical 
indications without taldng the results of the 'present investigations 
into account. No doubt, this accounts for the comparatively in- 
considerable difference in the analytic values obtained in the 
material reiiorted in this paper, and for the fact that no shock 
occurred. On the other hand, this permits of considering the post- 
operative conditions observed in the present material as represen- 
tative of the results of our routine method of treatment. It should 
be pointed out once more that Ave were not intent on elucidating 
pathological postoperative conditions, but merely the conditions 
in cases “AA'hich on the average were normal”. We investigated the 
aftercourse without giving preference to any special conditions. 

The percentage of primary mortality was inconsiderable. Only 
2 cases died. One of these was a gall-bladder case, Avhich Avill be 
reported later on in this paper. The other one was that of a woman 
aged 91 presenting ileus due to incarcerated hernia. The patient 
Avas moribund AAdien she came to the hospital and exhibited shock 
symptoms already prior to the operation. She died immediately 
after the surgical intervention. The investigations prior to the 
operation yielded the folloAviiig Amines; Alkali-reserve 21 mM, 
lactic acid 9.7 mM, blood sugar 190 mg per cent. The values 
immediately after the operation Avere: alkali-reserA’-e 18, lactic 
acid 9.4, and blood sugar 190. 

Table II gives a survey of the cases, grouped according to the 
means extracted from the values Avhich were obtained by the indi- 
Audual analyses. These means AAmre statistically compared. The 
mean errors Avere rather considerable. On the other hand, the 
statistical significance is more reliable because only these differen- 
ces were considered to be statistically significant Avhich Avere 
three times greater than the mean error. 

lY. Discussion. 

With the exception of the values of the lactic acid and the blood 
sugar, Avhich both were significantly raised posterior to the oper- 
ation, the other Amlues prior and after the surgical intervention 
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Table II. 







Values 

Number 

Valaes one 

Number 






before 

of 

1 day after 

of 






operations 

cases 

1 operation 

cases 

Sodium content 

of 

serum 

rngfi 

310 + 4.1 

48 

302 4- 5.2 

28 

1 Calcium 

> 



me" 

9.G8 ± 0.17 

84 

9.63 + 0.15 

15 

Kalium 

> 

> 

> 

mg% 

19.9 + 0.30 

90 

20.1 + 0.31 

63 

CO, 

> 

> 

> 

mSt 

29.6 ± 0.31 

105 

28.7 + 0.36 

68 

Cl 

> 

% 


luTl 

102.5 ± 0.89 

105 

lOl.O + 1.11 

63 

Protein 

> 

% 

> 

ft' 

7.3 + 0.08 

105 

7.4 -f 0.08 

68 

Total base 

♦ 

5 

> 

maei] 

147 + 0.5i 

150 

147 + 0.74 

86 

Lactic acid 

> 

> 

> 

mil 

l.CO ± 0.08 

43 

2.76 + 0.10 

45 

Blood sugar 

> 

> 

> 

mg-,' 

86 + 1.59 

42 

135 -f 0.08 

42 

Haematocrit 

•> 


> 

% 

41 + 0.79 

40 

42 ± 0.96 

44 


(Table 11) show no statistically significant changes. The values 
of both sodium and carbonic acid content of the serum (alkali- 
reserve) vcre though statistically not significant lower after the 
operation. In the majority of the cases, however, carbon acid was 
decreased. From this observation it may as good as definitely be 
inferred, that the alkali- reserve after surgical interventions tends 
to decrease. 

The dispersion in our material was too considerable to permit 
of expressing this depletion in terms of statistically significant 
figures (D = 1.8 (D)). 

A study of the different grou]Js of surgical operations yields 
the following results. (Table I, p. 326—327.) 

1) Gastric Qferations. In three cases the analyses were made 
immediately after the operation. There was a definite decrease of 
the values of the total bases from 145 to 130 which could not be 
interpreted as decrease in Na, K or Ca. A decrease in protein ap- 
peared to be probable (2.4 times the mean error), and there was an 
increase in lactic acid. It should be mentioned that there was a 
considerable increase in blood sugar (from 87 to 166 per cent). 
The hematocrit value decreased markedly (from 42 to 37). 

24 hours subsequent to the operation there was a definite rise 
in blood sugar and lactic acid, 48 hours after the operation this rise 
is though less pronounced still appreciable; 3 days posterior to the 
surgical intervention, however, the values decreased again and the 
difference between the values before the operation and those after 
it were no longer significant. The other analyses did not reveal 
any definite change. As regards carbonic acid, however, all the 
examined cases toith the exception of 2 cases shoived a decrease 
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in the respective values wliicli however was statistically not 
significant. 

In 4 cases there was increase in the systolic blood pressure 
posterior to the operation, in 3 cases it was decreased (one of these 
was from the beginning h}>p)ertonic); the diastolic blood pressure, 
however, was increased in 6 cases; it Avas decreased in one instance 
only. 

2. Operations on the Gall-bladder. With the exception of one 
case, in Avhich the values of the alkali-reserve were approximately 
unchanged, the allcali-reserve readings shoived throughout a decrease. 
The respective value, however, did not exceed the sum of twice 
the mean error. There was a definite rise of the blood sugar and 
lactic acid, otherwnse the changes in the values Avere not statistic- 
ally significant. Already on the second day after the surgical inter- 
vention the values of the lactic acid had decreased, even somewhat 
below the normal level, and the rise in blood sugar was no longer 
statistically significant. Three days subsequent to the operation, 
the Amlues were the same as before the operation. 

The systolic blood pressure was raised in 2 cases, it decreased 
in 5; 4 of the latter were hypertonics. The diastolic blood pressure 
rose in 2 cases, in 2 it was unchanged, and in 3 instances it decreased 
(the last mentioned instances were all hypertonics). 

In 2 instances choledochus calculi had been revealed by chol- 
angiography and Avere surgically removed. In one of these there 
was nothing noteAAmrthy about the after-course, the other died of 
cholangitis and cholaemic haemorrhage. In this case the value of 
the alkali-reserve was remarkably Ioav (20 mM) on the first day 
after the operation. The subsequent day, hoAveAmr, the value rose 
again to the normal level. There Avas nothing noteAvorthy about the 
serum protein and ion values. The hematocrit readings, hoAvever, 
Avere raised throughout the Avhole time in spite of haemorrhage. 
The behaviour of the blood sugar aa^s interesting. Immediately 
after the operation it Avas 201; on the 5th day after the operation 
it had decreased to 127. After further 3 days there AA^as a rise to 
204, the patient’s condition impaired and the blood pressure 
decreased. Peripheral stimulation of the vessels was inefficacious. 
Transfusion of large quantities of blood on two occasions, hoAA’'ever, 
resulted in increasing the blood pressure and in general improve- 
ment of the condition of the patient. Nevertheless the patient died 
manifesting symptoms of sepsis; the post-mortem revealed chol- 
angitis. 
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The hematocrit readings and the blood sugar values indicated 
in this instance at an early stage already the presence of shock 
and, therefore, the blood transfusions should have been made 
earlier. 

3. Strumcctomies. 

In the 11 cases on which slrumectomy was performed because of 
the presence of struma basedowi, there were no complications in 
the postoperative course. The decrease in the alkali-reserve, which 
was statistically not significant either in these cases was even less 
pronounced than in the cases of gastric operations and operations 
on the gall-bladder. There was a definite rise in lactic acid; the 
maximal values were recorded 48 hours after the operation (these 
findings were inconsistent with those recorded in the cases of ab- 
dominal operations, where the maximal values were observed after 
24 hours). It was rather surprising that the rise in blood sugar, 
though fully appreciable, was statistically not significant. In 
anaesthesia of this t3Tre fairly large quantities of adrenalin are 
administered, which, however, per se do not appear to be the cause 
of postoperative hyperglycemia (The comparatively inconsiderable 
rise in blood sugar subsequent to splanchnic anaesthesia in opera- 
tions on the gall-bladder points in the same direction; in such 
cases even larger quantities of adrenalin are administered.) The 
behaviour of the blood-pressure did not show anything noteworthy 
subsequent to these operations. 

4. Thoracoplastic operations. 

Subsequent to thoracoplastic operations (under Narcotal nar- 
cosis) which, as is known, range among the surgical interventions 
causing severe laceration to the tissues, there was a considerable 
rise in lactic acid. Maximal values were recorded 24 hours after 
the operation as well as a statistically significant rise in the blood 
sugar which did not appreciably decrease before the end of the third 
day subsequent to the surgical intervention. Otherwise, the anal- 
yses did not reveal any definite changes. Decrease in the blood 
pressure occurred equally often as rise in the blood pressure. It 
was a remarkable thing that the alkali reserve did not show any 
tendency to decrease after these operations. 

5. Plastic operations on mamma. 

Similar conditions were found subsequent to amputations of the 
mamma which were also performed under Narcotal narcosis. The 
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lactic acid was remarkably increased, but there was no definite 
increase in the blood sugar. 

6. Radical ofcraiion^ on mamma. 

The 4 cases on which plastic operations on the mamma were 
performed, were the only surgical interventions under ether nar- 
cosis. It was remarkable, that the alkali-reserve did not even 
show a tendency to decrease. The increase in blood sugar was not 
statistically significant, but the rise in lactic acid is obvious. There 
was a slight decrease in the serum protein on the second day, most 
likely due to haemorrhage. 

7. Renal operations. 

After 4 renal operations a very considerable rise in the values 
of lactic acid was observed. It was, in fact, the greatest rise re- 
corded in the material reported. The alkali-reserve shoAvs a tendency 
to decrease after these operations. There was even a very pro- 
nounced increase in blood sugar Avhich was still fully appreciable 
on the third day after the operation. Most likely, the increase of 
blood sugar was caused by an irritation of the suprarenal gland. 
There was no increase in the blood pressure; if there was any 
change at all it was decreased rather. This might have been due to 
the fact that these operations caused a considerable loss of blood. 
The loAv postoperative hematocrit readings point also in this di- 
rection, The large quantities of fluid, wliich were parenterally 
administered in these cases, might furnish an explanation of the 
significant decrease in serum protein on the second and third day 
subsequent to the operation. It was, however, in no instance 
sufficiently great to lead to edema-formation. 

8. Explorative laparotomy, which, as is known, causes but an 
inconsiderable laecration to the tissues, Avas made in 5 cases. 
There Avas an appreciable though rather inconsiderable increase 
in blood sugar and a moderate increase in lactic acid. The alkali- 
leservc shcAA’^ed a tendency to decrease, but the decrease AA’’as not 
statistically significant. It AA^as least pronounced in the tAvo cases 
023erated on under narcotal anaesthesia (the remaining tlmee cases 
AA'^ere operated on under spinal anaesthesia). As regards the other 
values there Avas nothing noteAAmrthy. 

9. With the so-called minor operations (hallux valgus, hernia, 
fracture of the malleolus, nailing of the collum and so forth) there 
AA^as no significant in the blood sugar; the lactic acid increased but 
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inconsiderably and tlie increase was statistically not significant. 
As regards tlie other values no definite variations were demon- 
strable. 


V. Conclusion. 

Since the material reported included practically only “normal 
cases” the recorded postoperative blood changes were but incon- 
siderable. The increase in ihc lactic acid was the most striking factor: 
it appeared to be proportional to the degree of severity of the lacera- 
tion of the tissues caused by the surgical intervention. Since the 
break down products of the tissues play a certain role in the genesis 
of shock (“H-substances”), the rise in the value of the lactic acid 
may be considered as alarm signal, indicating that there is some 
risk of shock. It was significant, that the two cases resulting in 
death manifested very high values of serum lactic acid. 

The second next interesting factor was the 'postoperative increase 
in blood sugar. It was most pronounced udth the renal operations 
and was considerable even with laparotomies; subsequent to stru- 
ma and operations on the thorax it was either less pronounced or 
completely absent. If hyperglycemia is really due to the effect of 
adrenalin — an assumption which is generally accepted — this is 
in good agreement with the results obtained with our analyses. 
Renal operations readily give rise to an irritation of the suprarenal 
glands. Laparotomies cause blood pressure changes in the abdomen. 
Manipulations with the viscera increase the permeability of the 
capillaries and tend to decrease the quantity of circulating blood. 
This would furnish the explanation of the speedy reaction of the 
sympatho-adrenal system. Even if this reaction is adequate, such 
an irritation is the reflection of an initial shock factor which 
obviously has to be taken into account subsequent to operations, 
especially after laparotomies. In one of our patients who died, 
the blood sugar rose after the surgical intervention; subsequently 
it fell to the normal level but later on it rose anew and, simul- 
taneously with this rise, shock developed. A¥ith the exception of 
the cases which w^re hypertonics, it may he inferred from the laparo- 
tomy cases reported in this paper that the blood pressure after a 
surgical intervention tends, as a rule, to rise (chiefly the diastolic 
blood pressure). On the other hand, the effect of the quantities of 
adrenalin injected in local anesthesia does not seem to persist 
sufficiently long to cause considerable hyperglycemia. 

The results of the determination of the haematocrit and the 
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serum protein did not lielp in any significant way towards 
throwing some light on the ijrobleni we were interested in i. e. on 
diagnosing shock at an early phase. Besides, this recognition is in 
good agreement with our previously advanced assumption that 
increase in the capilhry p>crmeability and decrease in the serum 
protein values arc phenomena which both occur at a late phase of the 
mechanism of shock and should be considered as grave symptoms. 

Changes in the cation content were not observed in the cases report- 
ed in this paper. These analyses demonstrated that the surgical 
interventions have no deleterious bearing on the capacity of the 
organism to maintain the ion equilibrium. It results therefrom that 
the results of these determinations are no practically usefid criteria 
of the early phase of shock. Increase as well as decrease in both 
serum j)otassiuni and serum sodium subsequent to operations have 
been reported by numerous workers. On the basis of the uniform 
methods, which we used for our analyses we consider ourselves 
entitled to advance the view that, as regards these substances, 
no changes occur subsequent to a surgical intervention. 

We could not demonstrate any statistically significant postoperative 
depletion of the alkali-reserve. Indeed, depletion of the alkali-reserve 
was observed subsequent to practically all abdominal operations and, 
to a certain extent — at least after these operations — it appeared 
to correspond to the increase in the lactic acid. On the other 
hand, struma operations and operations on the thorax demon- 
strate, that tliis tendency to depletion of the alkali-reserve is not 
solely a consequence of the increase in lactic acid. Although increase 
in the lactic acid is apt to occur subsequent to these surgical inter- 
ventions the alkali reserve does not even show as much as an 
inclination to decrease. The majority of the abdominal operations 
were made under spinal anaesthesia. Since this land of anaesthesia 
produces a transient circulatory failure it might be possible that 
it causes impairment of oxidation in the tissues and the accumula- 
tion of acid metabolites in these. Laparotomies which arc followed 
by changes in the abdominal pressure may have a similar effect. 
The fact that the alkali reserve behaves in very much the same 
manner even subsequent to operations under splanchnic anesthesia 
supports the last mentioned assumption. Since depletion of the 
alkali reserve was most pronounced subsequent to operations on 
the gall-bladder it might even be influenced by the loss of alkali 
through drainage. This possible postoperative acidosis is not a 
symptom of shock. The acidosis in shock is a late symptom. 

22 — iGlOS^i. Ada chir. f^caixUnav. Vol. XCIV. 
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Summary. 

1) The object of the present paper was to throw some light on 
the postoperative blood changes which are associated with shock. 
To this effect the interest was centered firstly on investigating 
whether the surgical intervention <per se produced shock, secondly 
on segregating the earliest symptoms of shock at the initial stage 
of this condition. The clarification of these problems is of major 
importance for applying restorative and prophylactic measures 
in due time. 

2) The pertinent investigations demonstrated, that extensive 
surgical interventions, chiefly gastric operations, operations on the 
gall-bladder, renal and, to a certain extent, even struma operations 
gave rise to postoperative hyperglycemia. These findings as well 
as the observations on the behaviour of the blood pressure sug- 
•gested that there occurred a postoperative stimulation of the 
sympatho-adrenal system which should be considered as an early 
and compensatory symptom of shock and ■v\’’hich is worthy of -being 
followed-up. 

3) The serum content of lactic acid increased considerably sub- 
sequent to extensive operations. This is due to the laceration of 
the tissue caused by the surgical intervention. Considering the 
etiological role, which the so-called “H-substances” play in the 
mechanism of shock, the increase in lactic acid is a significant 
criterion of the degree of severity of laceration. 

4) Postoperative acidosis is of transient character and a factor 
of minor importance. In the reported cases it occurred in such a 
mild form, that it could not be statistically proved. Since, how- 
ever, depletion of the alkali reserve was observed practically after 
all abdominal operations, particularly after operations on the gall- 
bladder, it may justly be assumed, that acidosis is apt to occur. 
It does not seem to parallel the increase in lactic acid, as it has 
not been observed subsequent to struma operations and operations 
on the thorax, where a marked increase in lactic acid occurs. It is, 
how^ever, no symptom of shock. 

6) The postoperative hematocrit readings and serum protein 
values did not suggest the presence of shock. 

6) The investigations on the behaviour of the total bases, 
sodium, potassium, calcium and chloride prior and subsequent 
to the surgical interventions did not demonstrate any ion changes 
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(increase of potassium and calcium, decrease of sodium and chlo- 
ride) which are characteristic of the fully developed condition of 
shock. 


Zusammcnfassung. 

1. Die hier vorliegende Arbeit bezweckt einige postoperative 
Blutveranderungen, die u. a. auch beim Schock auftreten, klar- 
zulegen. Hierbei richtete sich das Interesse erstens auf eine .Un- 
tersuchung, ob der cMrurgische Eingriff an sich Schocksymptome 

^hervorruft, und zweitens auf moglichst friihe Deststcllung ini- 
tiaier Schocksymptome. Die Klarlegiing dieser Dinge ist von 
ausserordentlicher Bcdeutung fiir moglichst friihe, evtl. prophylak- 
tische, Bchandlung. 

2. Die Untersiicliung zeigt, dass grossere chirurgische Ein- 
griffe, besonders an Jlagen, Gallenwegen und Nieren, sowie in 
gewissem Ausmasse aucli Kropfojicrationen, eine postoperative 
Hj^ierglylcamie hervorrufen. Dies im Verein mit dem Verba] ten 
des Blutdruckes lasst vermuten, dass postoperativ eine Anregung 
des sympatho-adrenalcn Systems vorliegt, was seinerseits als ein 
friihes kompensatorisches Schocksymptom anzusehen und der 
Verfolgung wert ist. 

3. Die Milclisauremenge im Serum steigt nach grosseren Opera- 
tion bedeutend an. Dies ist durch die gewebsschiidigende Wirkung 
des Eingriffs bedingt. Im Hinblick auf die iitiologische Kolle, die 
sog. H-Substanzen im Schockmechanismus spielen, stellt die 
Vermchrung der Milclisaurc ein Mass fiir den Grad der Gewebs- 
verletzung dar. 

4. Postoperative Azidose ist voriibergehender Art und ein 
weniger bedeutungsvoller Eaktor. Bei den hier untersuchten 
Fallen war sie so gering, dass sie sich statistisch nicht nachweisen 
liess. Da aber nach praktisch alien Bauchoperationen, besonders 
•nach Gallenblasenoperationen, eine geAvisse Herabsetzung der 
Alkalireserve beobachtct wurdc, so ist immerhin als sicher an- 
zusehen, dass eine gevdsse Azidosetendenz vorliegt. Diese Azi- 
dose scheint der Milchsaurezunahme nicht parallel zu gehen, da 
sie sich nach Kropf- und Thoraxoperationen, wo eine ausge- 
sprochene Milchsiiuresteigerung im Serum vorkommfc, nicht nach- 
weisen lasst, Diese Azidose ist jedoch kein Schocksymptom. 

5. Die postoperative!! Hamatokrit- und Serumproteinwerte 
gaben keine Anha Itspunkte fiir einen Schockzustand. 
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6. Die Werte fiir Gesamtbasen, Natrium, Kalium, Kalzium 
und Cliloride vor und nacli Operationcn zeigten keiue fiir den aus 
gebildeten Scliock t}^)ischen loncnveriindcrungen (Zunalime von 
Kalium und Kalzium, Abnahmc von Natrium und Cbloriden). 


Rfeiimd. 

• 1. Le prdsent travail vise a preciser ccrtaines des modifications 
sanguines postoperatoires qui se produisent egalement dans le 
shock. L’interet des auteurs s’est concentre d’une part sur la 
question de savoir dans quelle mesure Vinierveniion chirurgicah 
^ar elh'mhne provoque des symptomcs de shock, et d’ autre part 
de trouver Ics moyens de reconnaitre le plus tot possible les symp- 
tomes initiaux du shock. La niisc au clair de ces problemes est 
extremement importaute pour instituer un traitement aussi 
precoce que fairc se peut, voire un traitement prophylactique. 

2. Les recherches montrent que les interventions chirurgicales 
majeures, principalement celles sur I’estomac, les voies biliaires 
et les reins, ainsi que, jusqii’a un certain point, celles sur les goitres, 
entrainent une hjqDerglycdmie postoperatoire. Cela, conjointement 
avec les phenouienes du c6t6 de la pression sanguine, rend ^'Tai- 
semblable qu’on se trouve en presence d’une stimulation du systeme 
adrenalo-sympathique, laquelle a son tour doit etre consideree 
comme un symptome precoce et compensatoire lie au shock et 
merite bien d’etre suivie de pres. 

3. Le taux de I’acide lactique du serum augmente considerable- 
ment apres les operations majeures. Cela tient a I’effet traumatisant 
de I’intervention chirurgicale sur les tissus. En correlation avec 
le role etiologique joue par ce qu’on appclle les {(substances H» 
dans le mecanisme du shock, I’augmentation de I’acide lactique 
est un indicateur du degre des lesions tissulaires. 

4. L’acidose postoperatoire est de caractere passager, et repre- 
sente un facteur de moindre importance. Dans les cas examines 
ici elle etait si legere qu’on n’a pas pu la traduire statistiquement. 
Etant donne cependant qu’une certaine diminution de la reserve 
alcaline a ete observee, pratiquement, apres toutes les operations 
abdominales, surtout celles sur la vesicule biliaire, il faut considerer 
comme hors de conteste qu’il existe une certaine tendance a i’aci- 
dose. Celle-ci ne semble pas marcher parallelement avec I’ascen- 
sion de I’acide lactique, puisqu’on ne peut pas la mettre en evidence 
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apres les operations sur les goitres on le thorax ou Ton observe nne 
augmentation marquee de I’acide lactique du serum. Du reste 
cette acidose n’est pas un symptome de shock. 

5. Les valeurs postoperatoires trouvees a Thematocrite et celles 
des proteins seriques n’ont donne aucun indice pour faciliter le 
diagnostic des etats de shock. Les chiffres des <(bases totales», 
sodium, potassium, calcium, ainsi que ceux du chlore, avant et 
apres les operations n’ont montre aucune des modifications des 
ions qui sont typiques du shock caracterise (augmentation du. 
potassium et du calcium, diminution du sodium et du chlore). 
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On Acute Eegioiial Enteritis. 
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ARNE HOME. 


Introduction. Local, non-specific inflammations in the small 
intestine have been mentioned in scattered reports in the litera- 
ture since the beginning of the last century. Major works have 
been published by Sjowall and Prising (1913), Hellstrom 
(1919) and Bohimansson (1923), partly on basis of their own, 
partly collected cases. These authors are mostly interested in 
the acute, purulent processes, severe cases, whieh most often 
ended fatally from peritonitis. However, already Bohmansson 
mentions that undoubtedly a number of mild cases remain un- 
diagnosed and are cm'ed spontaneously. 

A division of these inflammations into groups has been proposed 
according to their location in 1) The duodenum, which lacks a 
free mesentery, 2) the jejunum-ileum and 3) the colon. — The 
duodenites are clinically closely related to the corresponding affec- 
tions in the stomach. (They are not discussed in this work.) 

However, the inflammatory processes in the jejunum may give a 
clinical picture so different from inflammations in the ileum that it 
seems natural to make a distinction between them. Bohmansson 
also emphasises that inflammatory processes in the upper parts 
of the intestinal tract take a more acute course than in the lower 
ones. Beobstein and Gruenfeld are of the same opinion. But 
whether they really are different disease entities is a question 
that is not yet settled. 

Interest in this subject has increased since Chron in 1932 
described li cases of “terminal ileitis”. As well Chron as many 
of the later authors chiefly dealt with chronic ileitis with a ten- 
dency to stenosis and fistular formation. Most of the publications 
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mention an acute stage with abdominal symptoms resembling 
those of acute appendicitis, but further details of the pathology 
and symptomatology of this stage are seldom given, and vagueness 
seems to prevail as to the relation between acute and chronic 
regional enteritis. 

In 1929 Stbombeck described 22 cases of acute terminal ileitis, 
chiefly mild cases. He makes a distinction between ileitis simplex 
and phlegmonosa. In another work on ileitis in 1937 he discusses 
the possibility of acute ileitis being a precursor of the chronic 
form, but believed the initial symptoms of the latter to be of a 
different kind from that of the simple, acute ileitis. Harbitz 
in 1938 maintained the same. He called upon control examinations 
of conservatively treated acute ileites to settle this question. 

Other works on acute regional ententes have been published 
in the Scandinavian literature in recent years by Kristoff 
(whose 2 cases are included in the present material), Brynjulf- 
SEN, Sdnderg.Ird, Tallroth, Hjort and Andersen. Dohlen 
(1943) pubhshed a material of phlegmonous jejunites together 
with phlegmonous gasteroduodenites. 

Pathology. Characteristic of the regional enteritis is a local, “seg- 
mental” inflammation in the wall of the small intestine, mostly 
solitary, but sometimes with multiple locations. The affected 
section may be from 10 — ^20 cm up to Ya — IV 2 The demarcation 
line against the healthy part of the intestine is sharp or indistinct. 
In the “terminal” ileitis the changes often cease abruptly at the 
ileo-cecal junction. The intestinal wall is the seat of inf lammatory 
changes of various degrees, from a slight injection of the serosa 
and edematous thickening to a severe phlegmonous infiltration. 
The mesentery in some cases is edematous or infiltrated. Regional 
glandular swelhng is common. The peritoneum is also affected 
to various degrees, from shght peritoneal irritation with serous 
exudate to severe, purulent peritonitis. 

The histological picture is relatively seldom mentioned, at 
least for the acute ileites. Separate cases have been described 
by Erb and Earmer, Jackmann, Peters, Eajser, and. the 
intestinal phlegmons by Bohmansson. The inflammatory changes 
are most pronounced in the mucosa and submucosa, which as a 
rule are enormously thickened, in some cases essentially by edema, 
in others by inflammatory infiltration (leukocytes, occasionally 
chiefly eosinophiles, larger mononuclear cells, and in subacute 
forms plasmacells). The infiltration may spread through the 



ACUTE REGIONAL ENTERITIS. 


345 


muscularis to the serosa. Mucosa sometimes is intact, but is often 
ulcerated, and in severe cases it may be shed. Development of 
intramural abscesses or gangrena is found in the most severe 
form of phlegmonous enteritis. 

Etiology and ‘pathogenesis have been discussed by all the authors 
pursuing this subject, without any final result having been ob- 
tained. On the basis of the clinical picture and the pathological 
findings, it has been assumed that the cause is an infection by 
some microbe, but a specific virus has not been demonstrated. 
Findings have been reported of various microbes in the intestinal 
wall and the peritoneal exudate, especially on inflammations in 
the upper part of the intestinal tract (in Hellstrom’s and Boh- 
mansson’s materials most often streptococci). But there are 
relatively few cases in the lower part of the ileum in which bac- 
terial findings have been reported. 

Bacteria have been demonstrated in the whole intestinal tract, 
in increasing amounts downwards. As it is a question whether 
bacteria pass a wholly intact intestinal mucous membrane, lesions 
of the mucosa by foreign bodies, e. g. fishbones, have been con- 
sidered as a possible cause. However, foreign bodies have only 
in few cases been demonstrated in such inflammations. 

A male, 52 years, was admitted to Ulleval Hospital, Dept. III. on 
■^Is 44. Since 1932 he had been anacid. 3 days previous to admission 
he had eaten a heaiy meal of salmon. The next morning he had 
paroxysmal pain in the abdomen and nausea. The pain grew worse 
on the following days, and he was admitted with signs of a peritoneal 
irritation. On laparotomy, a thick, stiff loop with tiibulary infiltration 
was found in the middle part of the small intestine, and the adjacent 
part of the mesentery was thick and infiltrated. The loop was surrounded 
by a thick, yellowish-brown exudate, fairly isolated by adhered omen- 
tum and small intestine. In the exudate there was deposited a fishbone; 
4 — 5 cm long, quite unattached. The exudate gave growth of Esch. 
coli and fecal streptococci. 

The pathologic-anatomical intestinal changes were here i'denticaJ 
to those encountered in the acute ileites. The fishbone had passed 
through the intestinal wall, without leaving any macroscopically 
' perforation, and had caused a phlegmonous infiltration in the 
wall. 

The acidity conditions in the stomach are presumed to play 
a part. Some authors have pointed to the possibility of anacidity 
as predisposing for intestinal phlegmons. But anacidity is no 
constant finding in these cases. 
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Some observations of acute ileitis in the course of Acute in- 
fections may i)oint in favour of occurrences of hematogenous in- 
fections, but are also explainable as a complication, produced by 
reduced resistance. 

Some cases have been reported where the pathogenesis may be 
explained on the basis of an allergic condition (Kallius, Kajser, 
Tallroth). 

Strombeck assumed that for the simple, terminal ileitis no 
special cause is predominant, but the condition is rather an inten- 
sified reaction to irritants from the intestinal contents, a reac- 
tional mode typical for this part of the intestine with its special 
structure, ricli in lymphatic tissue. However, this is no explica- 
tion of similar processes liigher in the intestinal tract. 

Sympomatliology. The symptoms in regional enteritis generally 
vary somewhat with the location and degree of inflammation, 
and in the opinion of most authors, they are not very pregnant. 
In regard to the intestinal phlegmons BoH^rAXSsox states: “Any 
sy’^mptonis characteristic of the disease as such, are not ‘to be 
found.” The symptoms encountered in peritonitis, sepsis and 
ileus may also be met here. Onset of the disease as a rule is very 
acute, and is characterised by intense pain, indicating peritonitis 
from perforation. 

Acute terminal ileitis usually offers, according to Strombeck, 
symptoms and signs resembling those of an acute appendicitis. 
In most cases laparotomy is made on the basis of this diagnosis, 
which is natural, in the face of an inflammatory condition, 
localised to the right ihac fossa. In the “simple” ileites the abdom- 
inal signs as a rule are slight. The finding at an early stage of 
a temperature unexpectedly high compared to the other signs 
is supposed to be a peculiar feature in many cases. Diarrhea is 
not usual. 


The diagnosis therefore is difficult, and in the great majority 
of cases it has, until the present time, been made only on laparo- 
tomy. With more experience the roentgen examination should 
be of support. Strombeck in 1941 discusses it essentially with 
regard to chronic ileitis, but reports cases in which he has been 
able to pronounce the diagnosis of acute ileitis by the aid of ex- 
amination with peroral contrast medium. The ileal mucosa 
pattern becomes rough and oedematous. Swelling of the mucous 
membrane is most pronounced near the Bauhin’s valve, which 
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may be bulging into the cecum. Frimann-Dahl in 1943 described 
the roentgenologic picture of acute ileitis. The findings on a 
survey picture are in much suggestive of an acute appendicitis 
and in all essentials correspond to the changes designated peri- 
toneal irritation. Peroral contrast medium was only used occasion- 
ally in his material. Delayed passage was found and perhaps a 
shghtly abnormal mucosa pattern in the lower part of the ileum. 

As for inflammations higher in the small intestine, the roentgen 
picture is more significant. The typical roentgen findings in acute 
jejunitis are, according to Frimann-Dahl, the following: The 
survey picture displays one or more ' distended, gas-containing 
intestinal loops, in location corresponding to the upper parts 
of the jejunum. They may contain fluid, and a picture with 
horizontal direction of the rays reveals fluid levels. Opposite 
the gas in the loops the plicae of the mucous membrane appear 
distinct, broad and elevated. The lower part of the small intestine 
and the colon may involve small fluid levels, indicating a peri- 
toneal irritation. On repeated examination 1 or 2 hours after 
contrast medium pr. os, the changes in the jejunum appear even 
more clearly. The prominent plicae present a dented profile in 
the contrast. On later examinations a slow passage through the 
intestine, and retention of contrast medium in the distended 
loops for up to 24 hours may be shown. — The distended intestinal 
loops may call to mind an ileus. However, the loops in an ileitis 
are not of the typical narrow arched form as in an ileus, and the 
broad, elevated mucosa folds in jejunitis give a characteristic 
appearance to the intestinal loops, different from that of ileus. 


The treatment of regional ententes has generally consisted of 
intestinal resection in the graver cases, most often with an exit 
in peritonitis as result, and exploratory laparotomy in the milder. 
Occasionally ileostomy is applied. 


Control examioiations of conservatively treated acute ileites is 
carried out only to a small extent. 

In 1937 Strombeck has controlled clinically 22 cases with an 
observation time of an average of 4 years and Andersen likewise 
in 1944 7 cases with an observation time of 1 — 6 years. Hone 
showed symptoms suggestive of transition into chronic condition 
or stenosis. For the rest only short series have been reported. 
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Probsteix and Gruexfeld mention a case in wliicli ileostomy 
was instituted liccausc of an acute ileitis. When the fistula was 
closed on laparotomy 3 months later, all traces of the ileitis 
had disappeared. jMeyer, Posi examined 3 cases roentgenologically 
from 3 weeks to Yo year after exploratory laparotomy without 
finding any intt-.-^tinal changes. Harbitz examined 2 similar cases, 
one after 2 Y 2 ^^nd the second after 4 months and demonstrated 
slight changc.s in the mucosa pattern and the outline in the lower 
part of the ileum. 

The Aiiilior's Iiivcstigation.s. 

The object of this work is first, through a study of a material 
of acute regional enteritis to offer a contribution to the pathology 
and clinics of this disease, and examine the possibilities for more 
certain diagno.-lics, and second, through control examination of 
conservative!} treated cases, to trace whether the further course 
is spontaneou- eiire or transition into a chronic condition. 

The material includes all cases that in the course of the period 

1936 — ^",0 44 in the stu-gical departments of Ulleval Hospital 
had a laparotomy for acute ileitis, 33 in all, and the cases that 
in the same period have been treated in Dept. III. for acute 
jejunitis, 8 cases in all. 

In the course of this period only 1 case of clrronic ileitis has been 
treated in the siu'gical departments. 

Acute Ileitis. 

Of the 33 patients 12 were male and 22 female. — (Distribution 
of the ages appears from Table 1 .) 

Tnl)lo 1. 


Age 






Xnmber . 

1 1 

4 16 6 

4 

0 

1 

2 1 


The 4 cases in the age-group 11 — 20 were all between 18 and 
20 years. Most of the patients were between 18 and 40. (In 
Stbombeck’s material 76 % were below' 20 years, and hereof 
44 % below 10 years.) 

Symptoms. The main symptoms are abdominal pains, nausea 
and vomiting. Y 3 of the patients ( 11 ) stated that they earlier 
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liad liad accesses of pain, more or less similar to that experienced 
at the time of admision, 4 of these only once. Duration of the 
present access before admission appears from Table 2. 


Table 2. 


1 

j Duration 

1 12 





1 hours 





Number of pat 

1 

. . , o 

1 

1 

6 

4 ! 

i 

3 ’ 


3 had felt slight discomfort for 1 — 2 weeks, with acute aggra- 
vation during the last 24 hours. 

In Ya of cases the onset was sudden, in -fs gradual. Almost 
Ya of the cases (14) showed the typical shifting of the pain that 
is found in appendicitis: diffuse at the start and later localised 
to the right iliac fossa. — • Location of the pain for the rest was: 
diffuse during whole course (4), to the right ihac fossa (10), the 
umbilical region (2), the epigastrium (2) and the entire lower 
abdomen (1). 

Character of the pain was described as a constant ache (3) or 
a steady ache with paroxysmal aggravation (9), 10 had typical 
colic pain. 

Nearly half of the patients (15) had vomiting, usually repeatedly, 
whereas 11 had nausea without vomiting. — Chills and diarrhea 
are rare symptoms (and occurred each in 4 cases). In no case had 
there been preceding periods with diarrhea. 

The initial symptom in most cases (28) was pain, unfrequently 
nausea and vomiting (2) or a sense of discomfort and tenderness 
in the abdomen (3). No definite correlation was observed between 
the symptoms and the pathologic-anat. findings. “Spasms” of 
pain and vomiting occurred in patients in whom thickening of 
of the ileal wall and constriction of the lumen were not consider- 
able, and the cases with chills were not among the most severe. 

Signs. The conditions of temperature on admission appear from 
Table 3: 

Table 3. 


Temperature 

^ 37.5 

37.C— 38.0 

38.1—39,0 

: 

> 39.0 

Number of pat. , . 

4 

10 

17 

2 


The pulse rate on the average corresponded to the temperature. 
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The abdomen: Tenderness was a constant finding. It was con- 
fined the right iliac fossa in most cases (26), extended to the entire 
lower abdomen in 5 and was more diffuse distributed in 2 cases. 
Tenderness in the Duglas pouch was present in rather more than 
^2 of the cases. 

Rigidity and tenderness on sudden release of pressure were 
demonstrated frequently (20 and 19 cases respectively). A pal- 
pable tumor in the right iliac fossa was found in 1 patient, in 
whom laparotomy disclosed besides the ileitis, typhhtis with 
considerable thickening of the cecal wall. 

W. B. G. and sedimentation rate was determined on admission 
for 8 patients. Leukocytosis (with values between 11,000 and 
16,000) was present 6 times. — 6 patients showed elevated sedi- 
mentation rates (between 21 and 65 mm./l hr). Of these 3 had 
a history of disease of 24 — 36 hours. 

On comparing the signs and pathologic-anat. changes no 
certain parallelism is found with regard to the temperature. A 
comparatively high temperature has been observed in many 
cases in which the changes in the ileum were only moderate, and 
vice versa. The abdominal signs corresponded, broadly speaking, 
to the degree of peritoneal irritation. 

Boentgen examination of the abdomen with smwey picture has 
been carried out in 11 patients. In 5 there were demonstrated 
signs of peritoneal irritation (small fluid levels in the ileo-cecal 
region). In 4 others there were observed signs of fluid in the abdo- 
men without signs of peritoneal irritation. Of these 1 showed 
the shadow of a mass in the right iliac fossa (due to a thick, in- 
filtrated cecal wall). In the other 2 the roentgen diagnosis read; 
“Slight colonic meteorism” and “Normal”. — Examination with 
peroral contrast medium was made in 1 case. The intestinal 
passage was found delayed, as after 10 hours the contrast had 
reached the lower intestinal loops, when the examination was 
interrupted. 

The operation indications were in the majority of cases (28) 
suspected acute appendicitis. For the remaining cases they were: 
Peritonitis, ileus? (no signs of ileus on survey picture), torsion of 
ovarian cyst? or appendicitis? (tumor in the right iliac fossa). 
The diagnosis of ileitis has in no case been pronounced previous 
to operation. 

Findings on Lafarolomy. Exudate in the peritoneal cavity 
was demonstrated almost regularly (29 instances), whereof 1( 
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times clear, serous, and in amounts from “some” to “abund- 
ant”, 8 times cloudy, 2 sanguineous-serous, 1 mucous and 1 
purulent. Of 3 bacteriologically examined, 1 showed growth 
of coli. 

The changes in the ileum were the following: injection of the 
serosa a constant finding, as a rule it was diffuse. Minor hemor- 
rhages in the serosa were demonstrated relatively often (8) as 
well as a “granulated” or fibrin-coated surface (12). Pronounced 
thickening of the wall was present in the majority (27), sometimes 
only from edema, but in most as an infiltration, causing a stiffness 
of the wall, often of a rubber-like consistency. Usually the thick- 
ening was circular, “tubular”, evenly distributed. The lumen 
might be constricted to some extent, but rarely much. Dilatation 
of the thickened area has been described only infrequently. In 1 
instance a part of the ileum was thickened and dilated with 
discoloured patches in the serosa, and a punctual perforation was 
suspected. 

Location of the changes was generally (31 cases) the terminal 
part of the ileum, most often with the ileo-cecal junction as the 
lower borderline, (20.) In 4 the lower limit lay 10 — 30 cm above 
the cecum, whereas in 4 cases changes were found higher in the 
ileum. In 7.1 of the cases the changes spread into the cecum pouch, 
in the form of a diffuse or local thickening and injection and 
occasionally with a fibrin coat. The changes in the ileal wall 
occupied from 10 cm to 1 m. 

In the mesentery edema was observed 4 times and hyperemia 
3 times. Glandular tumor in the mesentery was described in 21 
patients. But only in Yo Las the size of the glands been stated, 
varying from the size of a kernel of a nut to a walnut. 

It is a fact that the size of the mesenteric glands presents great 
physiologic variations, and it is difficult in the individual cases 
to decide what falls within the limits of the normal variations. 

The appendix was characterized as “normal” in Ys of the cases 
whereas slight changes were found in Ya- The changes have never 
been of such a degree that an appendicitis might be thought to 
be the origin of the ileal inflammation. 

The treatment consisted of: Appendectomy (29 cases), explora- 
tory laparotomy (2), walling off the ileum with omentum (1) 
and intestinal resection (1). The latter was not a severe one, and 
resection must be considered as unnecessary. It will be briefly 
referred: 
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, A fern ale, aged 41, previously in good health, had 4 days before 
admission had a transient 'indisposition with vomitings and the last 
18 hours abdominal pains. On laparotomy an abundant, serous exudate 
in the peritoneal cavity was demonstrated. A piece of the ileum, 
10 cm, was extremely thickened and injected and was resected. 

The miicosa was well preserved. On microscopic examination a 
severe edema of the intestinal wall was found, especially of the sub- 
mucosa. In all layers there was infiltration of granulocytes, essentially 
eosinophiles, plasma cells and l 3 Tnphocytes. In the submucosa and 
subserosa minor hemorrhages were noticed. There was no fibrosis. 

The histologic picture might suggest an allergic reaction. 

. The 'postoperative course has regularly been the following: The 
pain has subsided in the course of a few days, and the temperature 
has fallen rapidly, “/a of file patients have been afebrile after less 
than. 5 days. 

Coitrol examinations. Out of 33 patients, treated for ante 
ileitis, we have succeeded in tracing 28 at a time after the 
operation, varying between and I years. 18 haye met in 
person for examination, whereas 10 have given information of 
their condition per letter. The former have undergone a general 
clinical examination and roentgen examination with peroral 
contrast medium, a couple also with barium enema. The sedi- 
mentation rate has been determined for all, and 15 had Ewalds 
test. The results have been put dowm in Table 4. 

The age stated is that at time of the laparotomy. Under symp- 
toms has been noted all abdominal trouble of which the patients 
have complained. 

Case 1 had the symptoms of an ordinary gastrogenous diarrhea 
and kept well by using hydrochloric acid. 

Case 10 had undergone an intestinal resection. She had occa- 
sionally fits of pain, but no roentgenologic sign of intestinal 
stenosis. 

Case 15 had a gastric resection for duodenal ulcus 3 years pre- 
vious to the appearance of her ileitis. 

Case 19 is of special interest, as 9 months after the exploratory 
laparotomy, because of an ileitis, she was readmitted with an 
acute abdominal attack. Laparotomy revealed a gangrenous 
.appendix. The intestine showed no .signs of the earher ileitis. — 
Case 21 is likewise of interest, as 2 years, after laparotomy for 
ileitis she was admitted with symptoms of an ectopic pregnancy. 
On laparotomy the small intestine was examined and found in 
perfectly normal condition. 
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On clinical examination no tumour in the abdomen, nor fistula 
or signs of intestinal stenosis have been shown in any of the 
patients, and on roentgen examination no signs of intestinal stenosis 
or changes in the intestinal mucosa pattern have been observed. 
In 6 instances the intestinal passage was found delayed. Of these 
patients 1 sometimes felt slight discomfort in the right iliac 
fossa, 1 suffered from meteorism, 1 had a ventral hernia, but 
was without symptoms. 2 “were entirely symptom-free. 

Of the total material, 5 patients, after discharge from the 
hospital, have had pain of such nature as to suggest some con- 
nection vdth the ileitis. Most have had trouble only the first 
months, whereas 1 had pain occasionally the first year. Possibly 
the ileitis in some individuals after termination of the acute 
stage, takes a more protracted course, as traces of the inflamma- 
tion remain in the intestine, requiring more time for their retro- 
cession. (Habbitz’ 2 cases may speak in favour of this explana- 
tion.) It must be noticed that all patients with a long observation 
time are symptom-free. 

As for the secretional conditions in the stomach, the acid values 
Avere found normal in 9 cases, hypoaciditj’' was met in 2 and 
anacidity in 4. Thus, anacidity is no constant finding in ileitis. 


Acute Jejimitis. 

The material comprises 8 cases, 6 male and 2 female, the ages 
between 24 and 63 years. — 4 had previously been healthy. 1 
had 3 — 4 years ago had a gastric ulcer. 3 had had periods of ab- 
dominal pains and diarrhea for some time previous to admis- 
sion. » 

Symptoms. Onset of the disease had been acute, in most sudden. 
(2 were admitted under the diagnosis perforated gastric ulcer.) 
The typical feature was severe pain in the epigastrium or over 
the entire abdomen with maximal pain in the epigastrium. 
Nausea was regularly present, and 6 had vomited repeatedly. 
Blood in the gastric contents was observed in 2 cases, and fetid 
gastric contents in 3, whereof 2 had a gastric retention of 3 — 400 
ml. 1/2 of the patients had diarrhea in connection Avith the pain, 
thereof 3 with melena. Chills occurred at the beginning of the 
attack in 2. 

Signs. Most patients Avere in good general condition, but 
23 — !tG103Jf. Acta chir. Scandinav. Vol.XGlV. 
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Table 


1 

1 


Obs.- 

S y m p 

toms 

Case 

No. 

Sex 

Age 

time 

in 

years 

At control 
examination 

Previous 

1 

P. 

20 

Th 

0 

Diarrhea after 
heavy food. 

2 

F. 

24 

1 

0 

0 

o 

O 

P. 

23 

6V^ 

0 

0 

4 

F. 

26 

6V2 

0 

0 

5 

P. 

23 

6V-2 

0 

0 


F. 

23 

6 

0 

0 

7 

P. 

25 

5V2 

0 

0 

8 

P. 

31 

SV-i 

0 

Irregular stools and 
abd. pains first 2 
years. 

9 

M. 

26 

5 

0 

0 

10 

F. 

41 

4 

Occasionally fits of 

pain. 

11 

F. 

62 

3V2 

0 

0 

12 

M. 

32 

3V2 

0 

0 

13 

M. 

22 

2V= 


One fit of pain 2 
years after opera- 
tion. 

14 

1 P. 

42 

2V2 

0 

0 

15 

^ F, 

1 

35 

2 

Mild indigestion and occasionally pains 
in the rt. iliac fossa. 

16 

F. 

35 

2 

Mild indigestion and meteorism. 

17 

F. 

42 

IV 2 

0 

0 

18 

F. 

23 

IV 2 

0 

0 

19 

F. 

I 

36 

IV 2 

0 

2—3 fits of pain 
1st 2—3 months. 

20 

^ F. 

1 

45 

IV 2 

0 

Occasionally vague 
pains 1st year. 

21 

F. 

25 

IV 2 

Rheumatoid pains in the rt. iliac fossa. 
1 

22 

t M. 

25 

1 

Slight fit of pain monthly. 

23 

SI. 

' 20 

1 

0 

Several months 

slight pains in the 
left iliac f. 

24 

' M. 

1 5V2 

1 

Occasionally slight 

colic pains. 

25 

’ F. 

1 20 

1 

0 

0 

26 

' F. 

24 

1 

Meteorism and flati 

lence. 

27 

M. 

24 

1 

0 

Occasionally pains 
the first 4 months. 

28 

1 F. 

34 

1 

1 

0 

Slight pains the 
first months. 
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i. 


Signs 



' 

Contrast 



Eemarks 

Clinical 

Roentgen 

medium 

in 

Test 

meal 

S. B. 




cecum 



■HIIIHII 

0 

0 

1 

1 

1 

Anacidity. 

2 

Not examined. 

Not examined. 

Not examined. 

0 

0 



40 


0 

Delayed 

After 


32 



passage. 

8 hrs. 



Not examined. 






Not examined. 






Not examined. 

0 

0 


Anacidity. 

6 

Intestinal resection. 

Rentral 

Delayed 

After 




hernia. 

passage. 

7 hrs. 




0 

0 


43/69 

3 


0 

0 


40/60 

7 


0 

0 


15/28 

6 


0 

0 


Anacidity. 

2 

Gastric resection. 

0 

0 


18/32 

5 

Not examined. 






Not examined. 

0 

0 


16/24 

10 



Delayed 

passage. 

7 hrs. 

5/22 

6 

Relaparotomy after 

9 months. 

0 

0 


32/59 

1 

4 

Relaparotomy after 

2 years. 

0 

0 





0 

Delayed 

passage. 

5 hrs. 

25/36 

2 

Not examined. 

0 

0 


24/52 

4 


0 

Delayed 

passage. 

7 hrs. 

Anacidity. 

4 


0 

> 

> 

3/40 

5 

Not examined. 




356 


ARNE HOME. 


marked -witli pain. 2 cases witli a fatal issue were in somewhat 
reduced condition. The temperatures on admission were found 
evenly distributed between 37.5 and 39.0, and the pulse frequency 
averagely’ corresponded to the temperature. 

A considerable tenderness in the epigastrium and below the 
left costal arch was stated in the majority (6), but in 2 tenderness 
in the right iliac fossa. In astonishingly few (3) was rigidity ob- 
served as well as tenderness on sudden released pressure. But 
in 2 with a soft abdomen on admission increasing signs of peritoneal 
irritation' later appeared. During the course a palpable mass 
developed in the epigastrium and below the left costal arch in 
2 cases. 

Strongly positive benzidin reaction in the feces or melena was 
demonstrated in 6 cases. 

Roentgen examination has been made in 7 patients. In 5 the 
characteristic changes, previously mentioned, had been observed 
on a survey picture, which in 4 instances have been completed 
with examination with contrast medium. These cases were 
examined 3, 3, 5, 5, and 11 days after the onset of the disease 
respectively. 2 cases had been admitted to repeated examina- 
tion, as on the first pictures, taken 12 and 24 hours after 
the onset respectively, only signs of peritoneal irritation were 
observed. 

In 2 cases the diagnosis could not be pronounced on the basis 
of the roentgen examination. In the one instance examination 
24 hours after the onset showed signs of a peritoneal irritation, 
and laparotomy was performed at once. In the other, examined 
after 9 days, signs of a perforational peritonitis were demonstrated. 
(The examination was unsatisfactory because of the poor general 
condition.) 

The findings on lafarotomy in 5 cases were inflammatory 
changes in the upper part of the jejunum of various degrees, and 
signs of peritoneal irritation or peritonitis. In aU cases the intes- 
tinal wall was markedly thickened, injected and moderately 
distended. In all but one there appeared in the serosa transversally 
running stripes of more pronounced injections or subserous 
bleedings. 

In the 2 mildest cases, which uudervent laparotomy 9^ days and 
36 hours after the onset respectively, 20 — 30 cm of the jejunum was 
involved. The peritoneal cavity contained a clear exudate, sterile on 
culture. In the first case the mesenteric glands were enlarged. 
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In a third case, laparotomized 24 hours after the onset, 20 cm of 
the jejunum was involved. Serosa was fibrin-coated, and in one place 
a pin-head-sized, yellow patch was observed, interpreted as an intra- 
mural abscess. The peritoneal fluid was cloudy, and gave growth of 
hemolytic streptococci. The intestine was not resected, but covered 
with omentum. 

In these 3 cases the symptoms rapidly receded after laparotomy. 

In the 4th patient, laparotomy after 3 days’ disease disclosed in- 
volvement of 1 m of the jejunum. The loops had adhered into a “cake”, 
partly walled off by omentum. The mesentery was thick and infiltrated, 
rendering a resection impossible. Farther down the intestinal wall was 
injected and infiltrated in a 3 — 4 cm broad belt in an otherwise normal 
loop. The peritoneal exudate was cloudy and showed growth of Esc. 
coli. The peritoneal cavity was drained. Rise in temperature and in- 
creasing tumor below the left costal arch aj^peared, and the case went 
to exit 5 days later. 

The 5th patient, admitted with melena and kept for observation in 
a medical department for a few days developed increasing signs of 
peritonitis. Laparotomy was performed 10 days after the onset. Here 
75 cm of the jejunum was thiclcened and dilated with a few thinner, 
poorly nourished areas. In one of these there was a match-sized per- 
foration, The peritoneal fluid was brownish, fetid, with growth of 
proteus. The thin areas were covered with sutures. After a transient 
improvement collapse and death supervened after 3 days. 

Post-mortem examination revealed a diffuse, purulent peritonitis 
and progression of the inflammatory process in the upper part of the 
jejunum, which had adhered into a mass. Below the part that on laparo- 
tomy was found infiltrated, there were several circular infiltrations 
in the intestine, 5 — 20 cm in width, separated by bands of normal 
appearing intestine, 5 — 20 cm in width. 

In all cases sulfathiazol treatment was instituted at once after 
laparotomy. 

Ho connection between the duration of the symptoms and the 
degree of inflammatory process and its distribution has been 
found. After 3 as after 10 days have grave processes been met, 
leading to exit, and on the other hand, slight changes and a mild 
course after 9 days. 

3 non-operated cases have shown symptoms and signs similar 
to the operated ones, as well as characteristic changes on roentgen 
examination, and the presence of a similar pathologic-anat. 
process in the jejunum as in the milder of the laparotomy cases 
is here taken for granted. In the non-operated cases also the 
symptoms have receded, sulphatiazol treatment been instituted. 
In one case the course was somewhat protracted. 
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Blood urea has been examined in 5 patients in the course of the 
first days in the hospital. In 4 cases increased values were shown. 
The azotemia may partly be thought to be due to the same 
mechanism as in bleeding gastric and duodenal ulcers, partly to 
the fact that in jejunitis there exists a subileus condition, because 
of the paresis in the stiff, infiltrated intestinal wall. This appears 
clinically in the gastric retention and roentgenologically in reten- 
tion of contrast medium in the jejunum. 

The acidity conditions in the stomach is examined in 7 cases, 
of which 5 showed anacidity and 2 normal acidity values. 

Tf. B. 0. was increased on admission in all patients but one. 
The values range between 13,000 and 36,000. The sedimentation 
rate was elevated on admission in the majority, ranging to 75. 
2 patients examined 12 and 36 hours after onset of the disease 
showed sedimentation rates of 10 -and 3 mm respectively. 

Control examinations. Three operated and 2 non-operated 
patients have been re-examined from 9 months to 2 ' years 
after discharge from hospital. 3 are symptom-free, and cHnical 
examination does not reveal any abnormalities, 1 has a slight 
non-characteristic dyspepsia and is anaoid. 2 patients have 
periodically had abdominal pain and diarrhea. Both are anacid. 
In the one case roentgen examination with peroral contrast 
medium B/i year after the operation did not reveal pathologic 
changes in the jejunum. Sedimentation rate has in all cases been 
within the normal limits, and the benzidin reaction in the feces 
negative. 

The scanty material and the short observation time does not 
permit any conclusions as to the tendency to transition into 
chronic state. 


Summary. 

A review is given of the symptoms and signs and the pathologic- 
anatomical findings in acute, regional enteritis. It is claimed 
that the clinical picture and course of acute jejunal and ileal 
inflammations may be so different as to justify a division of 
these conditions into jejunitis and ileitis. The work has been 
based on a material of 33 cases of ileitis and 8 cases of 
jejunitis. 

Acute terminal ileitis, as regards symptoms and signs, resembles 
acute appendicitis to such a degree that the diagnosis rarely ■'ViU 



ACUTE REGIONAL ENTERITIS. 


359 


be made preoperatively. The roentgenologic changes observable in 
a survey picture of the abdomen have in the present material been 
no different from what is found in acute appendicitis. It is pos- 
sible that on examination with contrast medium one might im- 
prove the diagnostics. 

Acute simple ileitis as a rule is a transient affection, spontane- 
ously cured. On control examination of 28 laparotomized acute 
ileites after 7Yi — 1 year, no clinical nor roentgenological signs of 
transition into chronic condition have been demonstrated. 

Acute jejunitis may present a clinical picture in many respects 
different from other abdominal ailments. It may be possible to 
pronounce the diagnosis without laparotomy, as the roentgen 
examination may reveal typical changes. Acutely appearing pains 
in the epigastrium, vomitings that may be fetid and contain 
blood, diarrhea with positive benzidin reaction in feces or me- 
laena, fever, tenderness in the epigastrium and below the left 
costal arch, leukocytosis and elevated sedimentation rate ought 
to direct attention to the possibility of an acute jejunitis. 

Acute jejunitis has in the present material had a more serious 
facies morbi and a more violent course than acute ileitis. 

Finally I wish to express my gratitude to the chief surgeons 
Carl Semb M. D. and Chr. Rosing Bull M. B. for their per- 
mission to make use of the material from their departments, 
and to the chief of the department of roentgenology, J. Frimann- 
Dahl and his assistants, who have performed the roentgen exam- 
inations. 


Zusammenfassiing. 

Es wird eine Ubersicht gegebeii liber subjektive und objektive 
Symptome und patol. anat. Befunde bei akuten, regionalen 
Enteriten. Es wird behauptet, dass das klinische Bild und der 
Verlauf bei akuten Entziindungen in Jejunum und Ileum so 
verschieden sein kann, dass man dazu berechtigt ist diese Zu- 
stande in Jejuniten und Ileiten einzuteilen. Die Arbeit ist auf 
einem Materiale von 33 Ileiten und 8 Jejuniten begriindet. 

Das Krankenbild und die objetiven Befunde bei akuten Ileiten 
gleicht derinassen dem Bilde bei akuten Appendiciten dass die 
Diagnose beinahe immer erst durch Laparotomie gestellt wird. 

Bei Nachuntersuchung von 28 laparatomierten akuten Ileiten 
nach 7 Y 2 — 1 Jahr sind klinische und rontgenologische Zeichen, 
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die auf Ubergang in kronischen Zustand deuten, nickt ge- 
funden. 

Dagegen kann der akute Jejunit ein Krankenbild geben das in 
versckiedenen Weisen von anderen Abdominalkrankkeiten ab- 
weicken kann. Die Diagnose kann durck Rontgenuntersucknng 
bestatigt werden, da das Rontgenbild typiscke Andernngen geben 
kann. 


Rfeume. 

On donne un aper^n sur les symp tomes subjectifs et objectifs 
et sur les constatations patkologiques anatomiques aux ententes 
regionales aigues. On pretend que Taspect clinique et le develop- 
pement quand il s’agit dknflammations aigues du jejunum et 
de I’ileum, sont si differents qu’il est a sa place de diviser ces 
etats en des jej unites et des ileites. Le travail se base sur une 
matiere de 33 ileites et 8 jejunites. 

L’aspect de maladie et les constatations objectives a Tileite 
aigue ressemblent tellement a I’appendicite aigue que, presque 
toujours, le diagnostic ne se fait que par laparotomie. 

A I’examen posterieur de 28 ileites aigues 7 ans a 1 an apres 
laparotomie explorative aucun signe d’un developpement vers 
rildite ckronique n’a ete demontre, ni comme signe cknique ni 
moyennant des rayons X. 

La jejunite aigue, par contre, donne temps en temps un aspect 
a pen pres caracteristique, et le diagnostic pourra etre verifie 
aux rayons X, etant donne que ce dernier precede pent demontrer 
des ckangements typiques. 

Les symptomes et les developpements ont, dans cette matiere, 
ete plus graves et plus violents a la jejunite qu’a I’ileite. 
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From Centrallasarettet, Orebro, Sweden. 

(Head of the Surgical Service: Dr. Gosta Bohmaxs 50 >'. 
Head of the Medical Service: Dr. H. Marmros. 
Head of the Laboratory: Dr. 0. Wila'Sder.) 


The Problem of Surgical Arrest of Massh e 
Heiiiorrhage in Peptic Ulcer. 

By 

gOsta bohmansson, m. d. 


The treatment of acute hemorrhage due to peptic ulcer has for 
many years been the subject of discussion, and widely divergent 
opininons are still held by the advocates of active surgical inter* 
vention, on the one hand, and those who recommend expectant 
medical treatment, on the other. 

In a number of earlier studies, most recently at the meeting 
of the Swedish Surgical Society in Orebro in 1939, I have made 
known the results of surgical treatment of acute hemorrhage in 
ulcer conditions, a problem that since 1919 has been a subject 
of great interest at the hospitals where I have served as surgeon. 
My conclusions are based on slightly over 200 cases of hemorrhage 
due to ulcer, submitted to operation in an acute stage since the 
surgeons and internists in attendance agreed as to the danger 
of continued expectant treatment, compared with the results 
of conservative treatment recorded at the Medical Service in 
Orebro from 1929. Certain factors that have arisen during the 
past seven years should be borne in mind in deciding for or against 
operation. 

Allen has analyzed 628 cases of manifest hemorrhage, in 200 
of which the flow of blood was so intense that it led to advanced 
ar^emia. Shock developed in 138 of Allen’s 628 patients. Twelve 
of them bled to death before an operation could be performed 
and 8 of them were operated on in the agonal stage. In 65 percent 
of the fatal cases the hemorrhage was the first one to occur, 
a point that has been .stressed by other workers also (Hesser, 
Akerrerg). 
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Eeschke had a normality of 9.5 percent in 1,000 cases of 
severe liemorrhage from ulcer collected in Berlin in the }'ears 
1934 and 1935. 

In several papers' Meulkngbacht has emphasized • that con- 
servative treatment, with a diet consisting of high-caloric strained 
foods and vitamins B and C, combined -svitli transfusions, gives 
such good results that operation is unnecessary. With this treat- 
ment his mortality was only 1 percent in his series of cases of 
hemorrhage from ulcer. The primary material is not classified 
according to the severity of the hemorrhage and is therefore 
not directly comparable with other statistical surveys. This prin- 
ciple of treatment, first introduced by Lexharz and Israel 
Holmgrex appears still to be generally accepted, particularly in 
the Scandinavian countries. 

Of greater interest in this connection are the statistics for the 
mortality in all cases of manifest hemorrhage. The following table 
shows some of the results achieved by the internists: 


Ta1)le 1. 


Mortaliiu in manifest Iiemorrhafje from ulcer. 


Internal treatment 


Food 


Starvation 


Westeemaxn (1935) 
Hesser (1939) 

Chasxopp (1940) 
Waxgensteen (1940) 
Bohser (1941) 

ScHipp (1944) 

Mossberg, Orebro (1933) 
IIalmros, Orebro (1945) 


70 percent 

3.9 percent 

4.70 percent 11.2 percent 

approximately 10 percent 
17.5 j^erceut 
6.S percent 25.0 percent 
9 percent 

4.7 percent 


Treatment by diet, fluid and blood transfusions has consider- 
ably improved the prognosis with conservative treatment. In 
an analysis of the fatal cases during an earlier period in Orebro, 
Malmros presented several fatal cases as typical examples of 
dehydration. These considerably improved results have strongly 
influenced our attitude to the operative indications. Treatment 
by food has been used in Orebro since 1936. Since 1939, when 
the benefits of this form of therapy were recognized and became 
a factor in considering the operative indications, the frequency 
of operations in manifest hemorrhage has dropped from 45 
percent to 7 percent. It is noteworthy in this connection that at 



,364 


GOSTA BOIIMANSSON. 


this hospital a surgeon and an internist always consult on the 
■operative indications in each case, and the choice of therapy 
therefore represents their joint decision. 

Althougli treatment Avith food and fluid as well as blood 
transfusions is certainly of great value, it is nevertheless not 
possible to save all cases with this method. There always remains 
a category in which medical therapy is helpless, but in which a 
radical surgical intervention offers a chance of saving the patient’s 
life by preventing another fatal liemorrhage. Even devoted 
followers of the Meulengbaciit method recognize this fact. 
ScHiFP pointed out that some of the patients continue to bleed, 
and that tliis form of liemorrhage can lead to death. 

Ihrb recommends operation in the event of a repeated massive 
liemorrhage in patients OAmr 40 years of age in whom a niche has 
definitely been demonstrated. He found ten deaths among 267 
cases of hemorrhage. Rowcice noted a mortality of 30 percent 
with internal treatment of repeated severe hematemesis or melena. 

Chasnofe showed that the frequency of perforations during 
the cure is as high as 9.5 percent with the Meulengracht method. 

Finsterek, who for many years has strongly advocated early 
operation in hemorrhage due to ulcer, is of the opinion that the 
surgeon should not let himself be influenced by mortality sta- 
tistics based on series including all categories of hemorrhage. 
He claims that series of cases treated conservatively are not 
comparable with material in which the treatment has been 
surgical. He emphasizes the considerably better results achieved 
in cases submitted to operation within 48 hours.' 

In an analysis of my material of 140 cases operated on for 
hemorrhage, Akerberg (1939) showed that one half of the deaths 
were due to shock, the other half to sutural 'insufficiency and 
secondary peritonitis. Later experiences with shock and its 
treatment have revealed that considerably larger and more 
frequent transfusions are required to relieve this condition than 
we previously believed. Since 1939 we have been giving trans- 
fusions of 1.5 to 2 liters in shock and have not lost one operated 
case from this complication in the category under discussion. 
Sutural insufficiency has also been conquered. Maintenance of 
the fluid balance with a view to avoiding acidosis and hypochlor- 
emia and, probably most important, hypoproteinemia, and early 
treatment of these complications if they develop, has' made it 
possible for healing to progress undisturbed. Daily laboratory 
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analyses are of invaluable liclp in determining the exact lines 
along wliicb the treatment should be conducted. 

Still another factor is important in deciding on the 02 Derative 
indications in the cases under discussion, namely, .roentgen 
examination at an early stage. It is generally agreed that callous 
ulcers, particular!}'" those exhibiting gross vascular erosion, are 
especially dangerous, and that the operative indications in hemor- 
rhage are strengthened b)'- this finding. Since 1930 we in Orebro 
have made a jDractice of early roentgen examination. AVe have 
found that the demonstration of a niche gives us a safety margin 
of 98 percent, while a negative roentgen finding permits exclusion 
of deep wall changes in 95 percent of the cases examined. In 
no case has the roent.gen examination been comjdicated. 

Opinions differ greath’- as to the site of the ulcer in the threaten- 
ing cases. Ihre and Ro.^icke found a i)rcdominance of gastric 
ulcers, and Hansex and Pedersen observed this type in 78 
percent of the fatal cases. Of our series of ojieratcd cases, 80 
percent showed the duodenum to be the site of the ulcer. 

In order to choose cases suitable for operation and to weigh 
the risks of operation against the risks of continued medical 
tlierajjy, it is necessary to select a si^ecial group of cases for the 
pm'pose of comparison. It is generally agreed that operation 
on the indication of hemorrhage does not come into question 
in cases of occult or manifest hemorrhage that do not affect 
the general conditioji and do not cause shock or grave anemia, 
nor in cases in which the bleeding can be checked promptly 
by internal treatment. The same also apjjlies to the category 
in which general or special contraindications for any form of 
surgery are 25i’esent. In this category belong the followdng cases, 
which include all the fatal cases of hemorrhage due to ulcer 
that have occurred in Orebro since 1939 and in which w’c agreed 
that operation was contraindicated: 

1. Med. 1901/1910. 54-yeai--old man with cerebral hemorrhage and 
mental derangement. Died from hemorrhage from an eroded artery. 

2. Med. 198/1942. 63-year-old man with hypernephroma and ca- 
chexia. 

3. Med. 2515/1942. 67-year-old man wdth cardiosclerosis and cystic 
kidneys. Died from arterial hemorrhage. 

4. Med. 568/1943. 78-year-old man. Died from arterial hemorrhage. 

5. Med. 2352/1941. 71 -year-old man. A^ery senile. Died from hemor- 
rhage from the hepatic artery. 

6. Med. 2480/1944. 79-year-old man with aortic stenosis and inter- 
ventricular block. Death was not from hemorrhage. 
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7. Med. 31G2/19-12. 70-year-old woman with cirxhosis of the iiver 
and thrombosis in one auricle of tlic heart. 

8. Med. d5-l/194‘l. C5-year-old man udth callous ulcer and pyloric 
stenosis. Death was not from hemorrhage. 

^ 9. Surg. 1788/19'j3. 51-}-ear-old man operated on for perforated ulcer. 
Following the operation there was an acute hemorrhage from a second 
ulcer that had been overlooked. Died in hemorrhagic shock. 

10. ]\Ied. 1341/1915. G5-ycar-old man, operated on 25 years previously 
according to the Billroth method II. lie was admitted for manifest 
hemorrhage of uncertain origin. Roentgen examination of the stomach 
was negative. Died from acute hemorrhage. Autopsy revealed a duodenal 
ulcer with arterial erosion and hemorrhage. His life might have been 
saved by an operation. 

11. Med. GKl, 1915. GS-year-old woman with severe cardiosclerosis. 
Died from a superficial ulcer in the mneosa with arterial erosion. 

The following groups include the cases in which we recommend 
tliat operation be cojisidorod in order to prevent further hemor- 
rhage: 

I. Cases in wliich roentgen reveals a jiiche, in which there 
has previously been perforation, or in wliich a definite diagnosis 
of callous ulcer has been made at an earlier date, and which 
exhibit one of the two following cliaracteristics: 

a) serious periodical liemorrhagcs in the course of a euro with 
diet, 

b) severe anemia witli continuous hemorrhage and decreasing 
scrum protein levels. 

II. Cases of hemorrhage wliich brings the blood levels below 
tlie shock threshold and in which it is difficult to raise the blood 
pressure Avitli transfusions. 

Operation should be carried out in these cases in the absence 
of general, definite contraindications such as advanced age and 
senility, as well as serious complicating diseases of other organs. 
Operation is more strongly indicated if the patient is over 40 
years. How^ever, this age limit is only relative, since hemorrhage 
can be fatal in younger patients also (cf. Case Histories Hos. 5, 
14, 16, 17, 18, 19). 

Relief of shock is tlie first step. This is achieved by transfusions 
of blood, plasma or serum in adequate doses. At the same time 
the head is lowered and oxygen is administered. For the past 
year we have been successfully using the. plasma substitute, 
dextran. Transfusions of crystalloid solutions such as physiologic 
salt or glucose have only a temporary effect and may be directly 
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harmful in the presence of low serum protein levels. Whole blood 
is preferable for transfusions in severe anemia. 

The objective of the ojieration is exact hemostasis, resection 
or excision; fm-ther hemorrhage must be prevented. Palliative 
measures are of no value. Operation should be done as quickly 
as jiossiblc after the shock has been suppressed. The risk of 
operation under these conditions is not essentially increased, in 
our opinion; but the danger of another hemorrhage is great. 

We operate according to Billroth’s first or second method, 
preferably the former. The importance of a quick operation that 
spares the patient as much as possible is generally agreed upon. 
We therefore use spinal anesthesia according to Sebrecht’s meth- 
od, which we find least strenuous for the jiatient. Intravenous 
injections of fluid arc given during the operation to counteract 
decreasing blood pi'essure. 

Eepeated blood transfusions to combat the anemia are indicated 
after the operation. The serum protein levels and the carbon- 
dioxide level must be carefully checked; a tendency to disturbances 
in these values demands adequate parenteral supply of fluid. 
Oral feeding should be instituted as soon as possible. Strained 
foods, vitamins B and C, high-protein nourishment, possibly 
Aininosol or other easily absorbed amino-acid preparations, are 
suitable. The toxic effect of disintegrated blood in the intestine 
should, according to Pauvuet, be eliminated, and this we find 
is best achieved by a\oidiug hypoproteinemia and thereby 
restoring the intestinal function as quickly as possible. We have 
not used the intestinal lavages nor the cecal fistula recommended 
by Paugiiet. 

In cases in which the operation is preceded by long and profuse' 
bleeding, the protein content of the cells is greatly depleted. 
This lack of protein is especially hard on the liver, the protein- 
forming capacity of which is decreased. In these cases the serum 
protein level remains low for a long time and can only be raised 
temporarily no matter how large plasma transfusions are given. 
At times the serum protein drops to the edema threshold, or 
even below it. The outlook in these cases is poor, and there 
is a danger of sutural insufficiency and secondary peritonitis due 
to edema in the intestinal wall. One case, in which there had been 
hemorrhage for three weeks before the operation and a low serum 
protein level after it despite large daily transfusions, ran an especi- 
ally stormy course; the abdominal wound ruptured on the tenth 
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day, and tlie picture was complicated by extensive edema. 
Altogether six liters of blood or plasma were given over a period 
of twelve days before a change for the better could be noted. 

The answer to the question of which cases should be treated 
operatively can probably be formulated as follows; it is the duty 
of the surgeon to try to save the patient from bleeding to death 
in cases in which the internist admits defeat and believes that 
continued hemorrhage will endanger the patient’s life. That the 
oyierative mortality under these conditions will inevitably be 
liigh cannot be denied. HoweAmr, it seems to be equally certain 
that if the surgeon refuses to treat these poor operative risks, 
the total mortality of the hospital will rise. The total mortality 
of various hospitals should be compared rather than the mortality 
of the different departments. Internist and surgeon alike should 
share the responsibility and should therefore cooperate in arriving 
at the operative indications and the plan of treatment. This is 
illustrated by the follomng survey of the Orebro material for 
the years 1929 to 1945, including 539 cases of manifest hemorrhage 
from ulcer. The dimsiou of the series into two periods is based on 
the principles of treatment, as already described. Since 1939 all 
cases of hemorrhage are treated with food, they are all submitted to 
roentgen examination as soon as possible, and shock treatment 
and fluid balance are handled along the same principles. 

What has been the result of this program? 

The total mortality has decreased from 9.1 percent to 5.1 
percent. 

The number of operated cases has decreased from 45 percent 
to 7 percent of the total. 

The mortality for conservatively treated cases has decreased 
from' 6 percent to 5 percent, the postoperative mortality from 
13 percent to 5.2 percent. 

Table 2. 

Manifest hemorrhages due to lidcer and the mortality in percent at Central- 

lasarettet, Orebro. 

Treatment 1929 to 1945 1929 to 1938 1939 to 1945 

Medical 380 (5.5 %) 166 (6 %) 214 (5 %) 

Surgical 159 (11.9 %) 140 (13 %) 19 (5.2 %) 

Total 539 (7.4 %) 306 (9.i %) 

From a survey of the fatal cases during period II, it appears 
that one the eleven might possibly have been saved by operation 
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(No. 10). If the fatal cases are compared with the operated, it 
seems justified to conclude that during this period the hospital 
succeeded fairly well in selecting for operation the cases best 
suited for this treatment and can scarcely be said to have shown 
negligence in not operating in the cases that ended fatally. The 
mortality in the cases which not were hopeless from the outset 
was two out of 223 or 0.9 percent. 

A further question of importance is the choice of the time of the 
operation. Finsterer stressed that it should be performed as 
soon as possible. His mortality for two series of apj)roximately the 
same size as our was 4. 2 percent of the cases operated on within 
48 hours, but 32.7 percent for the cases in which a longer period 
elapsed. 

I have already touched on the risk of secondary sutural in- 
sufficiency entailed by chronic anemia and protein marasmus, 
which very often develop following protracted bleeding. 

As a rule the internist prefers to postpone operation as long as 
possible, Avhile the surgeon favors operating as soon as possible. 
Therefore, in the interest of the patient, the two, each knowing 
his own and the other’s possibilities as well as limitations, should 
cooperate and shoulder the responsibility jointly. It would seem 
that the internist’s objective should be not to lose any cases 
postoperatively because operation was done too late, while the 
surgeon’s aim should be to operate only in cases where there are 
vital indications for operation and to be able to justify his decisions 
against operation by autopsy material from the medical service 
proving that operation would have been fruitless. These objec- 
tives are difficult to attain, but are well worth the effort. 

In conclusion, I would take this opportunity to thank Dr. 
H. Malmros, my internist colleague, and Dr. 0. AVilander, 
head of the laboratory, for allo-wing me to use their material and 
for their close collaboration along the lines described above. 

A brief summary of the operated cases is given below; 


A. Cases with gross arterial erosion. 

1. Surg. 1005/1939. A 62-year-old man, with a history of untreated 
ulcer for three years. Admitted April 6 for severe hemorrhage. Roentgen 
examination was a failure, since the stomach was full of clots. Second 
hemorrhage on April 7. Shock developed. Billroth’s second' operation 
was done. There was a niche in the stomach with a bleeding artery. 
Discharged healed. 

24 — ^GlOS^i. Acta chir. Scundinav. Vol. XCIV, 
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2. Surg. 271/1039. 53-ycar-ol(l woman. Duodenal ulcer in 1938, for 
which patient nmlcnront a cure. Admitted in 1939 with signs of peri- 
tonitis. Duodenal ulcer with severe liemorrliage and threatening per- 
foration was diagnosed. Billroth’s second operation was done revealing 
a duodenal niche with arterial erosion. Discharged in good condition. 

3. Surg. 1024/1939. 42-year'old man. Perforating ulcer in 1935. 
Admitted in 1939 in hemorrhagic shock. Internal treatment. Bleeding 
continued and progressive anemia developed. Billroth’s first operation 
was done revealing a duodenal niche with arterial erosion. Discharged 
healed. Second liemorrliage in 1942. Roentgen examination was nega- 
tive. Internal treatment was given. 

4. Surg. 3259/1941. 60-ycar-old man. Two big hemorrhages during a 
cure in the medical service. Admitted to the surgical service on No- 
vember 11, pale and cold and unresponsive. Hemoglobin, 28 per cent, 
blood pressure, 75. Billroth’s first operation was done following trans- 
fusion of 1,700 cc blood and plasma. There was a duodenal niche 
reaching into the jiancrcas. The pancreatico-duodenal artery was 
severed. Double ligation Avas done. Discharged healed. 

5. Surg. 2853/1942. 29-year-old man Avith ulcer of seven years’ 
standing. Referred from the medical service for repeated periodic 
licmorrhages during a cure. The serum protein ler'cl was Ioav and the 
patient exhibited anemia and edema. Roentgen showed a duodenal 
niche. Billroth’s second operation Avas done rcA’ealing a crater reaching 
into the pancreas Avith arterial erosion. Discharged healed. 

6. Surg. 3081/1944. GS-ycar-old man Avith gastric ulcer and repeated 
hemorrhages. Earlier the same year he underAvent a c\ire in the medical 
service. He AA'as admitted unconscious for acute hemorrhage and grave 
shock. Excision and pyloroplasty AA'cre done folloAA'ing a transfusion. 
Perforating gastric ulcer Avith hemorrhage from a large artery Avas 
present! Discharged healed. 

Later Billroth’s second operation Avas done for stenosis at the site 
of the pyloroplastic intervention. 

7. Surg. 4026/1943. 49-year-old man underAvent an ulcer cure in 
1942 for duodenal ulcer. Discharged in good condition. Readmitted 
on NoA’^ember 22, 1943, after tAvo AAmeks of premonitory symptoms and 
hematemesis the previous day. Roentgen on November 23 reA'ealed a 
niche in the duodenal bulb. There AA'as another hemorrhage during 
the evening of the 23rd. Shock developed. A transfusion of 600 cc. 
of blood had a good effect. On NoAmmber 24 there Avas another hemor- 
rhage, shock dcAmloped, repeated blood transfusions Avere given, and 
Billroth’s first operation Avas done (Oden). There was a niche in the 
posterior part of the pylorus reaching into the pancreas. Blood spurted 
from the main trunk of the pancreatico-duodenal artery. Double liga- 
tion was done. The postoperative condition Avas good. More blood 
transfusions were given. On November 28 the patient felt well and 
had a spontaneous evacuation. The patient took a sudden turn for the 
worse, went into shock and, expired the same day despite blood ana 
plasma transfusions. 
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Autops}’' revealed purulent bronchitis and bronchopneumonia. The 
operative area showed nothing of note. 

8. Surg. 429/1944. Obese man of 53 years with a large callous gastric 
ulcer and pulmonary tuberculosis. There had been severe hemorrhages 
during a cure in the medical service. Billroth’s second operation was 
done, revealing a large duodenal niche with arterial bleeding. The 
patient was discharged cured. 

'9. Surg. 3822/1945. 65-3’^ear-old man with ulcer often years’ standing. 
He underwent a cure with novoprotein injections for ten weeks in 1945. 
Cardiosclerosis and h3''pertonia were present. A niche at the angulus 
was not affected by the cure. He was admitted to the medical service 
on November 4, jjale and shocked; the hemoglobin was 30 percent and 
there were 1,200,000 ervthroc3'^tes. Serum protein was 59, the sedimen- 
tation rate 8 mm in one hour. Two transfusions of 400 cc blood were 
given and the patient improved. The next morning he was again 
in shock. A surgeon was consulted. The patient was very pale and 
unconscious, did not react and exhibited severe d3^sp)nea. The pulse 
was scarcel5’’ perceptible. The shock was relieved with 800 cc of dextran. 
Billroth’s first operation was done revealing a niche at the angulus and 
arterial erosion. 

During the convalescence treatment for shock Avas combined with 
daily transfusions of blood to counteract the hypoproteinemia (5.02 
mg percent), which was stubborn. Discharged healed. 


B. Cases with a niche but without gross arterial erosion. 

10. Surg. 673/1942. 58-3'ear-old man. Ulcer for three 3^ears. Admitted 
to the medical service for hemorrhage. Roentgen revealed duodenal 
ulcer. After a three-week cure there was another big hemorrhage. The 
hemoglobin Avas less than 20 percent. There Avas peripheral edema. 
The serum protein Avas less than 5 mg percent; repeated transfusions 
of whole blood raised this leA'el aboA^e 6 mg percent. Billroth’s second 
operation AA'as done on March 3 Avhen the patient had recovered from 
shock and rcAmaled a duodenal niche reaching into the pancreas. 
Discharged healed. 

11. Surg. 3111/1943. 55-3'ear-old man. S3^mptoms for six 3^ears. 
Admitted in shock for seA’ere hemorrhage and threatening perforation. 
Billroth’s first operation was performed immediately revealing a 
penetrating duodenal niche. Discharged healed. 

12. Surg. 2554/1944. 66-year-old man. Cure in 1942 for indolent 
gastric- ulcer. Admitted for gastric hemorrhage. During the cure he 
had another hemorrhage resulting in shock. Billroth’s second operation 
was performed revealing an enormous gastric ulcer. Discharged healed. 

13. Surg. 3712/1944. 46-year-old man. Admitted to the surgical 
serAuce for hemorrhage. Billroth’s first operation Avas done after an 
eight-day cure and revealed a penetrating duodenal ulcer. Discharged 
healed. 

14. Surg. 3218/1940. 28-year-old man. Ulcer cure in 1937. Perfora- 
tion in August 1940. Admitted to medical serAuce in 1940 following 
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Iicmatemcsis. Severe hemorrhage. Six days later Billroth’s first opera- 
tion. Penetrating duodenal nicer next to hepatic arterv. Discharged 
healed. 


C. Cases of hemorrhage from non-callous ulcer. 

15. Surg. 3833/1911. 48-ycar-old woman. Eepeated gastric hemor- 
rhage for nine years. Cure in 19-10: deformity of the duodenal bulb 
and severe gastritis. When the patient was again admitted in 1911 for 
protracted hemorrhage and with a serum protein level below 5 mg 
percent, the internists considered that operation was vitality indicated 
despite the absence of a roentgenologic niche. The serum protein was 
raised to 7 mg percent by transfusions. Billroth’s first operation was 
performed, revealing a small ulcer in the mucosa on the anterior aspect 
of the duodenal bulb. There was heavy bleeding from the margins 
of the wound, lllicroscopically there was an ulceration in the muscularis 
mucosae corresponding to the ulcer. Advanced chronic gastritis with 
acute irritation was jircscnt. Discharged healed. 

16. Surg. 3396/1912. 2S-year-old man. Ulcer cure two years pre- 
viously for duodenal niche. Admitted to the medical service for hem- 
orrhage. During the cure there was constant bleeding, and progressive 
anemia developed despite rcpeat-cd transfusions. The internists therefore 
considered the condition hopeless and requested operation despite the 
absence of a roentgenologic niche. Billroth’s second operation revealed 
a superficial pyloric ulcer. Discharged healed. 

17. Surg. 1363/1913. 30-year-old man. Perforation in 1939. Treated 
in the medical service in 1912 for hemorrhage. Eeadmitted to the 
surgical service from another hospital in 1913 for severe hemorrhage. 
Billroth’s first operation. Several small areas of erosion in mucosa. 
Discharged healed. 

18. Surg. 3802/1913. 29-year-old woman with duodenal ulcer. Ad- 
mitted to the medical service for severe hemorrhage and shock. Hem- 
orrhage continued during cure. Progressive anemia. Billroth’s first 
operation revealed a superficial duodenal ulcer in the anterior wall. 
Discharged healed. 

19. Surg. 1265/1944. 24-3mar-old man referred from the medical 
service for operation on vital indications following a cure with several 
transfusions. Billroth’s second operation was done, revealing a duodenal 
ulcer. Discharged healed. 


Summary. 

A report is given on 539 cases of manifest hemorrhage due to 
ulcer treated during the years 1929 to 1946 at the medical- and 
surgical services in Orebro, Sweden. These cases are divided into 
two groups according to the principles of treatment. The second 
group, covering the years 1939 onward, includes the cases of 
hemorrhage which from the outset were put on a diet of strained 
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food (about 2,500 calories daily) as well as abundant water. 
Roentgen examination was done as soon as possible and was 
not attended by any difficulty or risk. It yielded accurate in- 
formation as to the presence or absence of callous ulcer in more 
than 90 percent of the cases exaniiiied. 

In the treatment of shock large transfusions of blood, plasma, 
serum or dextran were given. A careful check was kept on the 
fluid balance with a view to the protein level and to acidosis 
and alkalosis. The questioii of oj)eration was decided by a surgeon 
and an internist in consultation on the basis of the following 
indications: 

1. Chronic ulcer with a roentgenologic niche; ulcer diagnosed 
definitely at an earlier date; perforation, Avith either repeated 
periodic hemorrhages during a cure or severe anemia with con- 
tinual hemorrhage and hypoproteinemia, particularly in patients 
over 40 years. 

2. Hemorrhage or progressive severe anemia, on which repeated 
transfusions and a high-caloric diet have had no effect. 

Operation Avas considered contraindicated in both groups in 
the presence of advanced age and senility, severe circulatory 
disturbances, or serious complicating diseases. 

The results of early treatment Avith diet and fluids as applied 
in the second period compare Avith those of the first period as 
follows: 

The operathm rate decreased from 45 percent to 7 precent of 
the total; 

the total mortality decreased from 9.1 percent to 5.1 percent; 

the mortality for cases treated internally decreased from 6 
percent to 5 percent; 

the postoperatiAm mortality decreased from 13 percent to 5.2 
percent. 

Operation should be done as soon as possible after shock has 
been relieved, and its aim is to preAmnt further hemorrhage. 
PalliatiA'’e measures are valueless; in 17 of 18 cases resection Avas 
done according to Billroth’s first or second method. The author 
is of the opinion that the danger of further hemorrhage is greater 
than that of immediate operation. 

The cause of death in the cases operated on earlier was shock in 
50 percent and sutural insufficiency and secondary peritonitis in 
50 percent. Both complications Avere suppressed in the second 
period by more effective shock treatment and by control of hy- 
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poprofecineim'a, which, parfeicukrlj-- after hemorrhage, requires 
numerous large transfusions, as -svell as abundant protein ad- 
ministered by mouth, and udiicli in the author's opinion is one 
of the main causes of sutural insufficiency. 

Surgeon and internist together slionld shoulder the responsibility 
for the therapeutic results and agree as to the indications for sur- 
gery and the most suitable time for the operation. Surveys of 
the results obtained by tlie two services working together are 
interesting. A direct comparison between medical and surgical 
material would be misleading. 

The study is accompanied by brief histories of the operated 
cases and reports on the fatal cases to illustrate the indications 
and contraindications for operation. 

There was one death among 19 operated cases. Possibly one of 
the deaths among the non-operated cases might have been averted 
by operation, but not the otlicrs. All cases of hemorrhage were 
included, even if the bleeding in itself was not the sole or a contri- 
butory cause of death. 


Zusamnienfassunff. 

Verf. referiert 589 Fiille von manifester Ulkusblutung, die in 
der Zeitspanno 1929 — 1945 in der luneren und der Cliirurgischen 
Abteilung in Orebro in Pfiege waren. Er teilt sie im Hinblick auf 
die Behandluugsprinzipien in zwci Serien ein. In der spateren, 
nach 1939, haben die Blutungsfalle von Anfang an eine Brei- 
diat mit etwa 2,500 Kalorien sowie reichliche Mengen Pliissigkeit 
erhalten. Die Rontgenuntersuchung wurde baldmoglichst vor- 
genomnien und hat keine Kachteile oder Gefahren mitsichge- 
bracht. Sie hat hier bei iiber 90 % der untersuchten Palle kor- 
rekte Auskiinite dariiber gegeben, ob kallose Geschwiire vorlagen, 
Oder nicht. 

Bei der Schockbehandlung kamen grosse Transfusionen von 
Blut, Plasma, Serum oder Dextran zur Verwendung. Die Pliis- 
sigkeitsbilanz wurde inbezug auf Proteine, Azidose und Alkalose 
sorgfaltig verfolgt und behandelt. Die Operationsindikationen 
werden von dem Internisten und dem Chirurgen gemeinsam 
gestellt und sind folgende: 

1. Chronische Geschwiire mit rontgenologischer Nische oder 
friihere sichere Ulkusdiagnose oder Perforation, entweder nut 
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wiederliolten Intervallblutungen wahrend dcr Kur oder mit 
schwerer Aniimie mit fortgesetzter Blutung und Hypoproteiii- 
amie, besonders bei Kraiikeii von iiber 40 Jalircn, 

2. tlbrige Falle, bei deneii wiederbolte Transfusionen oder 
eine Kur mit kalorienreicher Diafc die Blutung niclit zn beein- 
flussen oder eine fortsclireitende scliwere Anainie niclit aufzu- 
lialfcen vermogen, 

Voraussetzung ist in beiden Fallen, dass keine ernsten Kontra- 
indikationen, wie selir holies Alter und Senilitat, schwere Kreis- 
laufsverandcrungen oder ornstere, komplizierende Erkrankungen 
vorliegen. 

Bie Ergebnisse der fruheii Behandlung mit Speise und Trank 
zeigen beim Vergleich mit der ersten Periode 

dass die Operationsfrequenz von 45 % auf 7 % der Gesamt- 
zahl gesunken ist, 

dass die Gesamtmortalitat von 9.1 % auf 5.1 % gesunken ist, 

dass die Sterblichkeit intern beliandelter Falle von 6 % auf 
5 % gesunken ist, 

dass die postoperative Mortalitat von 13 % auf 5.2 % gesunken 
ist. 

Die Operation soil baldmogliclist nach Behebung des Sclxocks 
vorgenommen iverden und bezweckt eine erneute Blutung zu 
verliindern. Palliative i\Ietlioden sind ivertlos. In 17 Fallen von 
18 wurde die Kesektion nach Billroth I oder II vorgenommen. 
Verf. halt die Gefahr erneuter Blutung fiir grosser als die einer 
sofortigen Operation. 

Die Todesursache war bei den friiher operierten Fallen in 50 % 
Schock, in 50 % ISTahtinsuffizienz und sekundare Peritonitis. 
Beide sind in der spateren Periode beseitigt durch effektivere 
Schockbehandlung sowie durch Bekampfung der Hypoprotein- 
amie, die besonders nach langdauernden Blutungen zahlreiche 
und grosse 'Transfusionen und reichlichc jierorale Eiweisszufuhr 
erfordert, und die Aerf. fiir die wichtigste Ursache der Kahtin- 
suffiziens halt. 

Der Chirurg und der Internist niiissen die Verantwortung fiir 
die Behandlungsergebnisse gemeinsam tragen und sich iiber die 
Indikationsstellung sowie uber den Zeitpunkb fiir den Eingriff 
einig werden. Von Wert sind deshalb Zusammenstellungen der 
von den beiden Kliniken gemeinsam erzielten .Resultabe. Ein 
direkter Vergleich des internen und des operierten Materials, wird 
ungerecht und irrefiihrend ausfallen. 
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Der Albeit sind ICrankengescbichten der operierten I'alle und 
ein Bericlit iiber die Todesfalle als Illustration, der Indikationeu 
und Gegenindikationen der Operation beigefiigt, 

Auf 19 operierte Fallc ein Todesfall. Von den 11 Todesfallen 
unter den Nichtoperierten batte einer vielleicht durch eine Opera- 
tion gorettet werden konnen, die iibrigen nickt. Die Mortalitat 
ist unreduziert; alle Blutungsfalle warden mib anfgenommen, 
aucb wenn die Blutung an sicli nicht die einzige oder eine bei- 
tragende Todesursache darstcllte. 


Rcsiim(i. 

L’auteur relate 539 cas d’hemorrbagie manifeste d’origine 
ulcereuse qui ont ete soignes de 1929 a 1945 dans les Divisions 
Medicale et Cbirurgicale d’Orebro. II les divise en deux series 
d’apres les principes du traitement. Dans la seconde, apres 1939, 
les cas qui saignaient etaient mis des le debut au regime des pu- 
rees, representaut environ 2,500 calories, avec administration large 
de liquide. L’examen radiologique a ete entrepris aussi tot que 
possible et ne s’est accompagne ni d’incommodite ni de risques 
pour le malade. Dans ces cas il a doniie des renseignements cor- 
rects sur la presence ou I’absence d’un ulcere calleux cbez plus 
de 90 % des sujets qui y furent soumis. 

Pour combattre le shock on a recouru a des transfusions mas- 
si ves de sang, de plasma, de serum ou de dextran. L’equilibre 
humoral, en ce qui concerne les proteines, I’acidose et I’alcalose 
a etd exactement surveille et soigne. Les indications operatoires 
son posees d’un commun accord par le medecin interniste et le 
chirurgien et sont les suivantes: 

1. Ulceres chroniques accompagnes de niche visible aux 
Rayons X, ou bien dont le diagnostic a ete assure precedemment, 
ou encore ayant presente une perforation, avec soit des hemor- 
rhagies repetees a intervalles pendant la cure, soit une anernie 
grave avec continuation du saignement et hypoproteinemie, 
specialement chez les malades au-dessus de 40 ans. 

2. Les -autres cas, lorsque des transfusions reiterees et un 
traitement par un regime riche en calories ne reussissent pas a 
influencer I’hemorrhagie ou a arreter les progres d’une anernie 
grave. 

Dans les deux circonstances il ne doit exister aucune - contre- 
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indication serieuse telle qu’age avance ou senilite, alterations 
severes du systeme circulatoire, ou autres complications par 
maladies graves. 

Les resultats du traitement precoce par nourriture et boisson 
montrent, par comparaisou avec la premiere periode, 

que le chiffre des operations a baisse de 45 % a- 7 % du nombre 
total, 

que la mortalite globale est descendue de 9,1 % a 5.1 %, 

que celle des cas traites par la methode conservatrice a passe 
de 6 % a 5 %, 

que la mortalite postoperatoire s’est reduite de 13 % a 5.2 %. 

L’opei-ation doit avoir lieu le jilus tot possible des que le shock 
a ete conjure, et viser a empecher une nouvelle hemorrhagie. 
Les metbodes palliatives n’ont aucune valeur; dans 17 cas sur 
18 on a pratique une resection selou Billroth I ou II. L’auteur 
considere une nouvelle hemorrhagie comme plus dangereuse que 
I’intervention immediate. 

La cause de la mort, dans les cas operes anterieurement, etait 
le shock pour 50 %, et pour 50 % I’insuffisance des sutures avec 
peritonite consecutive. Ces deux dangers ont ete elimines dans 
la seconde periode en traitant plus efficacement le shock et en 
combattant l’hypoprotein4mie qui, surtout apres des hemorrhagies 
de longue duree, necessite de nombreuses et grandes transfusions 
associ^es a I’administration abondante d’albumine per os, i’hypo- 
proteinemie, de I’avis de I’auteur, etant la cause essentielle de 
I’insuffisance des sutures, 

Chirurgien et interniste doivent porter ensemble la responsa- 
bilite du resultat therapeutique et se mettre d’accord sur I’in- 
dication operatoire et le moment de I’intervention. C’est I’expose 
des resultats obtenus par la collaboration des deux Services 
qui a -de la valeur. Une comparaison directe du »mat6riel inter- 
niste)) et du materiel opere manque d’equite et est trompeuse. 

Le travail est suivi des observations des cas ou Ton est intervenu 
et du compte-rendu des issues mortelles, pour illustrer les indica- 
tions et- contre-indications operatoires. 

Sur 19 cas operes il y a eu 1 deces. L’un des 11 malades qui 
moururent sans intervention aurait peut-etre pu etre sauve par 
la chirurgie, mais pas les autres. Le chiffre de la mortalite n’a 
pas ete corrige, tous les cas avec hemorrhagie figurent dans la 
statistique, meme lorsque par elle-meme la perte de sang n’a 
ete ni la seule cause de la mort ni une cause adjuvante. 
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Siir roperation de la luxation liabitiielle 

dll ponce. 

Par 

STEN VON STAPELMOHR. 


La suLluxation liabituelle de I’articulation du pouce se presente 
non tres rarement sous forme d’une flexion dorsale de la phalange 
basale et est provoquee par une byperextension. D’autres fois, 
il s’agit d’une veritable luxation sur la face dorsale de la tete du 
I. metacarpien. On observe alors a I’bypertension que les liga- 
ments lateraux (ligamenta collateralia) se deplacent avec un sou- 
bresaut sonore (doigt claquant), au dessus des deux tubercules 
qui se trouvent a la surface articulaire du metacarpien. Ainsi se 
produit momentanement une flexion palmaire de la phalange 
distale causee par un etirement passif du tendon flecbisseur. La 
condition de cette subluxation, provoquee volontairement, est 
que la partie palmaire du ligament glenoidien soit anormalement 
relacbee. Ces luxations babituelles incompletes sont provoquees 
par le sujet, a I’aide d’une flexion rapide de la phalange terminale, 
elles appartiennent souvent a ces tours de clown qui causent de 
I’etonnement a I’entourage. 

Les luxations babituelles se presentent aussi quelquefois sans 
traumatisme exterieur, le siijet en question ayant des I’enfance 
observe chez lui cette disposition par laquelle il differait de ses 
camarades,- s’est amuse avec le temps a exercer sa dexterite de 
flecbir le pouce en arriere. Selon Fere (G'entr. f. Chir. 1899, nr 
29, p, 814), une telle luxation se montrerait souvent chez les idiots, 
les fous, les epileptiques. Parmi 218 cas de ce genre il a observe 
cette particularite dans 38 cas, dont 18 des deux cotes. 
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Mais outre ccs luxations claquantes, il existe une forme de 
luxation clorsalc habituelle qui apparait au moindre mouvement 
et sans bruit, elle est accompagnec cle malaise et de douleurs. Ce 
fut grace a un cas cle ce genre et qui exigeait un traitement que 
je fus appele, en 1945, a etculier de plus pres les luxations liabi- 
tuelles clu pouce. 

II s’agissait d’un garden de courses de 16 ans, (Journal nr 1036/44), 
qui, six mois auparavant, avait eu son ponce luxe dans I’arfciculation 
basale. Un medccin I’avait reinis plusieurs fois, mais durant le cleruier 
mois il ressortait constamment et au moindre clioc de son articulation. 
On pouvait constater cgalcineut une certainc tendance a la subluxation 
dans I’autre pouce. 

A la radiograpliie du ®/i et du on n’observa aucune alteration 
osseuse ou articulaire dans aucun des deux ponces. 

Le malade fut hospitalise Ic dans Ic but d’operation. Jc reviendrai 
ulterieuremcnt a la metliode. Il quitta Tbopital le ‘‘■/j 1945, delivre de 
tous symptomes. 

L’examen posterieur fut fait Ic 18 mars 1946. Le pouce n’etaitplus 
enclin a la luxation, soit passive, soit active. Il n’e.xistait aucune dimi- 
nution du pouvoir fleclii.sscur do rarticulation de la 2 )remiere phalange. 
Au flechisscment maximum du pouce gauche a I’interieiu: de la main, 
on coustata qu’il atteignait jiisqu’ii rarticulation basale du 4® doigt. 
Le pouce droit atteignait jusqu’a I’espacc entre le 4® et le 5® doigt. 
L’extension ctait serablable des deux cotes. 

Le patient dcclara alors que le pouce droit avait egaleraent com- 
mence a se deboitcr completement et qu’il devait recourir a I’aide de 
ses camarades pour le remettre eu place. Il exprima le desir d’etre aussi 
opere du pouce droit. 

Ceci fut fait le -V 2 1946, et de la meme maniere qu’au pouce gauche. 
A I’examen ulterieur, pratique le ^/s, on constata que le pouce etait 
parfaitement mobile et qu’il ne montrait aucune tendance a la subluxa- 
tion, soit passive, soit active. 

Nous nous trouvons done en presence d’un jeune bomme at- 
teint des I’age de 16 ans de luxation babitueile dans rarticulation 
interieure du pouce gauebe et montrant le meme pbenomene 
six mois plus tard dans le pouce droit. Le ponce gauebe est opere 
avec un bon resultat. On constate un an plus tard que la luxation 
a disparu et que la fonction du pouce est entiere. On voit alors 
que le meme pbenomene s’est developpe dans le pouce droit et 
I’on precede a une nouvelle operation, laqnelle donne le meme 
excellent resultat. 

■ Get etat de luxations repetees demandait une tbexapie. A ma 
connaissance il n’en existe pas dans la litterature. Il y a cependant 
des metbodes operatoires pour les luxations irreductibles du pouce 
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et generalement dans le but d’ecarter les obstacles eventuels a 
la reposition. 

Afin de pouvoir expliquer ma metliode operatoire, il me faut 
decrire brievement la capsule et le ligament de I’articulation 
interieure du pouce. L’ hypertension du pouce dans la phalange 
basale, ainsi que dans les autres doigts, est limitee par une lamelle 
fibro-cartilagineuse: le fibrocartilage glenoidien, lequel est situe 
du cote palmaire de la tete inetacarpienne . Elle est le plus forte- 
ment fixee au bord de la cavite phalangienne, surtout des deux 
cotes. La plaque forme une sorte de levre sortant du cote pal- 
maire de la cavite phalangienne. Par centre, elle est fixee tres 
lachement a la partie palmaire du metacarpien. Le cote pal- 
maire de la lamelle est fixe intimement a la gaine du tendon 
flechisseur. Sur les cotes, elle est fortifiee par les faisceax pha- 
langiens (= ligamenta collateralia) des ligaments lateraux sor- 
tants des tubercules lateraux du metacarpien dans la direction 
distale palmaire des parties laterales de la phalange. A un niveau 
plus palmaire se trouve les faisceaux glenoi’diens des ligaments 
lateraux (ligamenta capituli arciformia volaria), qui fixent le 
fibrocartilage ci-dessus nommee de la phalange a la tete du meta- 
carpien. 

Les tendons des muscles courts du pouce sont intimement 
r^unis a I’attache du faisceau gl6noidien palmaire. Du cote 
radial: I’abduct. poll. brev. et un des ventres du flex. poll. brev. 
Du cote ulnaire: I’autre ventre du flex. poll. brev. et Tadduct. 
poll. brev. 

En etudiant I’anatomie de la jointure basale du pouce je trou- 
vai que les faisceaux phalangiens et les faisceaux glenoidiens ont 
leur importance pour conserve!' la vraie position de la cavite 
phalangienne de la phalange basale. Le relachement de ces liga- 
ments amenant une tendance a la luxation. Je fis alors cette re- 
flexion que si les courts tendons de Tabduct. poll, brev., les deux 
parties du flex. poll. brev. et de I’aclduct. poll. brev. etaient ra- 
menes dans un sens plus palmaire, ceci contribuerait a empecher 
la luxation dorsale. 

A Toperation, je pratiquai des incisions laterales du cote radial 
et ulnaire de la jointure basale. Je decouvris les tendons et le flex, 
poll. brev. a I’attache de la phalange basale, ainsi que les fais- 
ceaux phalangiens et les faisceaux glenoidiens a la capsule et du 
cote a I’adduct. poll. brev. et au flex. poll. brev. Je pus alors con- 
stater que les deux faisceaux phalangiens des ligaments lateraux 
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glissaient au dessus du tubercule des deux cotes de la tete meta- 
carpienne et que le refoixlement de ces ligaments avec les tendons 
du cote palmaire empechaient la luxation. Je pratiquai un tunnel 
avec la sonde de Lister sous la gaine du flecMsseur, a travels le 
ligament vaginal. Une greffe du fascia lata fut transplants dans 
le tunnel et cousn en forme de mancliette serree autour des ten- 
dons etreints sur rattaclie. J’avais d’abord constate que si Ton 
rapprochait les tendons mentionnees et les fixait dans cette posi- 
tion, on prevenait la luxation dorsale. La mancbette ainsi confec- 
tionnee eut aussi le resultat de renforcer les faiscaux glenoidiens 
palmaires. La plaie fut suturee. Le pouce fut maintenu en demi- 
flexion pendant deux semaines, a la suite desquelles on com- 
men§a le' traitement de mobilisation. 

Le resultat des deux operations fut verifie, pour Tune au bout 
d’un an et trois mois, et pour Tautre apres trois mois. Le sujet 
se declara satisfait. O’est piourquoi je crois pouvoir recommander 
cette metbode. 


K€sum6. 

L’auteur decrit une nouvelle metbode operatoire pour les 
luxations babituelles de I’articulation interne du pouce, deux 
fois etablee avec succes. Elle consiste a etreindre les tendons 
de I’abduct. poll, brev., du flex. poll. brev. et de I’adduct. poll, 
brev. a travers le ligament vaginal sous la tete metacarpienne, a 
Taide d’une mancbette faite d’une greffe du fascia lata. Ainsi 
se forme nn renforcement du faisceau glfeoidien du ligament 
lateral. 


Summary. 

Tbe author describes a new surgical method for treating 
habitual dislocations of tbe proximal phalanx of tbe thumb, 
carried out successfully 2 times. After incisions radial and ulnar 
nearly to tbe basal joint one pushes the tendons of abduct., flexor, 
and adduct, pollic. brev. together near the attachements on the 
phalanx below the head of os metacarp. I. Eor this is a graft taken 
from the fascia lata and entoured like a manschette througn tne 
lig. vaginale and round the mentioned tendons. A reinforce- 
ment of the lig. capituli arciforme volare is in this way also 
established. 
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Ziisammenfassuug. 

Verf. teilt eine neue Operationsmethode fur die habituellen 
Daumenverrenkungen mit, die 2-mal mi t ausge^:eichnetem Resul- 
tat gemacht ist. Nacli seitliclien, ulnaren und radialen Incisionen 
in der Hohe des Grundgelerdces werden die Sehnen der abduct., 
flexor, und adduct, pollic. breves freigelegt und durch einer 
Mancbette von frei transplantierter Faszia lata durch dem lig. 
vaginal, zusamniengedrangt. Dadurch wird aucheine Yerstarkung 
des lig. capituli arciforme volare etabliert. 
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Treatment of Oesophageal Yarices hy Injections 
of Sclerosing Agents throiigli Oesopliagoscope 

in Splenectoinized Patient Suffering: from Splenic Plilebo- 
stenosis (Splenic Anaemia). A Case nitli Autopsy. 

By 

ELLI TROLLE and DYRE TROLLE. 

Tlie patient whose case is described in this paper was admitted 
to the Usserod Sygehus in 1940. This patient presented the fol- 
lowing symptom triad: Eepeated, severe, gastro-enteric haemor- 
rages, variations in the size of the spleen, and blood changes 
(anaemia, leukopenia, and thrombojDenia). A diagnosis of splenic 
phlebostenosis was made. The varying spleen size is, according to 
Wallgren (1927), pathognomonic of this disease, although the 
sign is not always present. Brandberg (1935) claims further that 
there must be no cirrhosis of the liver. And, as appears from the 
autopsy, our patient presented no cirrhosis. 

The etiology of tliis disease is vcrj" doubtful, and it is a question 
whether the splenic phlebostenosis is a disease sui generis. It is at 
any rate beyond all doubt that also other forms of splenomegaly 
may, at least at tlieir final stages, lead to the same triad; and 
many writers adhere bo the names of splenic anaemia or Banti’s 
syndrome for these diseases. 

Since the case observed by us does not enable us to contribute 
to a solution of the etiology, we shall refer to other writers for in- 
formation both on this question and on histologic examinations 
and the clinical signs of the disease (e. g. Wallgren 1927, McNee 
1931, 1938, Brugsoh 1933, Braneberg 1935, Jaeger 1937, Ber- 
eal & Hval 1938, Nevvmann 1938, Thompson 1940). 

25 — i6103 ^ f . Acta cliir . Scandinav . Vol . XCIV . 
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Tlie question to be dealt witli in this article is that of the 
therapy. No causal treatment can be given as yet, since the etiology 
is unknown. 

The haemorrhage is the most outstanding sign, and generally 
the one that causes the death of the patient. We should therefore 
in the first instance set in against this sign. The clinical observa- 
tions: a slowly increasing spleen — haemorrhage co ming on sud- 
denly and followed immediately by a decrease in the size of the 
enlarged spleen, are highly suggestive that the spleen should be 
the centre of these haemorrhages. 

Splenectomy is therefore a very natural operation, and an 
operation which should in advance be thought to be rational, be- 
cause it seems to set in against all the symptoms of the triad, 
since the blood changes may be regarded as a splenogenic bone 
marrow inhibition. 

X-ray treatment of the spleen is another possibility. This treat- 
ment is, however, said to have no effect (Brursch, 1933). As, 
moreover, one always runs the risk of injuring the bone marrow, 
this treatment should be forborne. 

Splenectomy is for the time being the method of treatment 
most often applied. It is, however, difficult to pronounce on the 
effect, because the periods of observation have been far too short 
in most of the cases. Yet the results seem to be most favourable 
in the cases of children and young adults, both as regards the 
primary operation mortality and the subsequent results. Thus 
for instance out of Brandberg’s 29 patients (11 under 16 years 
of age) 12 (3) died in cormection with the operation, 8 (3) died 
of symptoms of recurrence, 1 from a different cause, and 8 (5) 
were alive and well from 2 to 14 years after the operation. 

The operation itself may also in some cases give rise to haemor- 
rhage, since such may be brought about by the manipulations 
with the spleen (Tonseth, 1933). 

The splenectomized patients are, however, by no means safe 
against fresh haemorrhages. A number of cases have been re- 
ported (a. 0 . by Pemberton 1931, Brandberg 1935, Eousseloi 
1936, Craeoord & Frenokner 1939, Moersch 1940, Skoog 
1942) in which haemorrhages recurred several years after the 
operation, in some cases even so severe that they resulted in death. 

To be able to explain these haemorrhages we must realize that 
the submucous venous plexus round the cardiac part of the oeso- 
phagus has 3 ways of communication, viz. 1) with the portal vein 
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by the vena coronaria ventriculi, 2) with, the spleen by the venae 
gastricae breves, and 3) with the vena cava superior by tbe vena 
azygos (Kegaetes 1933, 1934). The splenectomy obstructs way 
No. 2, but the two others as veil as the varices persist (Kemp, 
1938). 

Various supplementar}’’ operations have been thought out in 
order to avoid these haemorrhages. Thus Pemberton (1931) pro- 
poses to complete the operation by ligating the vena coronaria 
ventriculi after the splenectomy has been done, and to finish up 
the operation by doing omentopexy. Walters (1933) recommends 
injection of a sclerosing agent into the oesophageal varices. 
Maingot (1938) adheres to Pemberton’s method, but recommends 
in addition injection of sodium morrhuate into the vena coronaria 
ventriculi. We cannot, however, judge of the methods used by 
these writers, because the periods of observation we^^e too sho”t 
in all their cases. 

Crafoord & pRENCKNER (1939) pui'sued a different course. 
First the)’’ did splenectomy. As, however, haemorrhages recurred 
after scarcely 2 years, C. got the idea of injecting quinine-urethane 
into the oesophageal varices through an ocsophagoscope. These 
injections were given every other day for a whole month, and each 
time into 3 or 4 varices. The same method was applied with suc- 
cess by Moeesch in 1940 in a case corresponding exactly to the 
former; and 4 more such cases were reported that same year by 
Walters, Moersch, &: McKinnon. A 2.5 per cent solution of 
sodium morrhuate (fatty acid extracted from fish liver) was 
apiilied in all these 5 cases. The periods of observation were in 
these cases less than 6 months. (In a 6th case the treatment of 
injections had to be given up, because it resulted in a profuse 
haemorrhage, which necessitated a compact, intraoesophageai 
tamponade). 

The same idea occurred to us in the Ussered Sygchus before 
we knew Crafoord & Frenckner’s and Walters, Moersch, & 
McKinnon’s papers on this subject. Our consulting jjharyngolo- 
gist (Dr. Kettel) entered immediately upon the idea and con- 
structed the necessary apparatus. After the first injection had 
been given Ave realized, through Skoog’s report in 1942, that this 
method had been published already 3 years previously. 

Finally the oesophageal Amrices may be submitted to direct 
operation, as they may be excised transpleurally or transperitone- 
ally (quoted after Crafoord & Frenckner). 
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The case history of our patient wiil only he renclered in brief; 

A- man aged 24, who had previously been in good health, experienced 
in April 1940 a very profuse gastro-enteric haemorrhage, which came 
on suddenly. This recurred 3 times at intervals of 7, 5, and 5 months 
respectively. He was operated on in October 1941 on a mistaken diag- 
nosis of ulcer. A splenomegaly was ascertained during the operation 
(no ascites, the liver was normal). [Further examinations were made 
then (a. o. roentgenologic establishment of oesophageal varices) and 
the case history was revised, after which a diagnosis of splenic pUebo- 
stenosis was made on the basis of the characteristic triad. Splenectomy 
was decided on, but the operation had to be postponed on account of 
another profuse haemorrhage in November 1941, 2 months after the 
first one (1860 cc. of blood were vomited in the course of 6 hours). 
Splenectomy was done (by Dr. Hindboro) in December 1941. The re- 
moved spleen weighed 1250 gm. Microscopy revealed fibrosplenia and 
a slight stasis (signed Habald Gormsen). After this operation the 
patient felt well for 7 months, until June 1942, when again he had an 
attack of copious gastro-enteric haemorrhage (2700 cc. of blood were 
vomited in the course of 24 hours). 

Laparotomy was done again in August 1942 for the purpose of ligating 
the vena coronaria ventriculi and injecting a sclerosing agent into the 
varices. The operation had to be given up, however, on account of 
adhesions (such adhesions should as a matter of fact be regarded as 
advantageous, cf. the above remarks on omentopexy). 

The previously considered idea of injections into the oesophageal 
varices through an oesophagoscope, which had been given up again, 
because nothing had been found in literature on its application, was 
now reconsidered. As we found no other means to help our patient we 
applied to Dr. Kettel, who at once entered upon our idea and con- 
structed the necessary apparatus (a Droll-syringe and a vein-cut can- 
nula connected by a 60 cm. long middle piece, on to which the cannula 
was screwed.) 

In September 1942 the first oesophagoscopy with injection into the 
oesophageal varices was done in the Usserod Sygehus (Dr. Nettbl). The 
operation was carried out in local cocaine (10 per cent) anaesthesia. 
The lower half of the oesophagus, particularly the anterior wall and the 
left lateral wall in the direction towards the cardia, presented thin- 
walled, bluish-pellucid varices. The latter were punctured in 3 places 
and 2 cc. of Yarex (Lundbeck & Co.) were injected in each place. This 
substance consisted in O.is gm. mono-aethanol-amino-oleate, O.io gm. 
benzyl alcohol, and 3 cc. of distilled and sterilized water. The course 
was quite uncomplicated, apart from a little expectoration of bloody 
mucus for the first few hours after the operation. 

Another oesophagoscopy was carried out well over 2 months later. 
The previously injected varices had shrunk essential^, appearing now 
as pea-sized intumescences along the left border of the oesophagus. 
Fairly large varices were still seen anteriorly. A total of 8 cc. of Yarex 
were injected into a number of these latter varices. 
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All the subsequent injections were given in the Frederiksborg Amts 
Centralsygehus. The patient was in this hospital 1) from Dec. 7, 1942 
to Jan. 5, 1943, 2) from Apr. 5 to May 16 1943, and 3) from Oct. 26 to 
Dec. 1, 1943. Oesophagoscopy was undertaken 5, 6, and 4 times respec- 
tively, each time with injections of from 2 to 5 cc. of Varex into the 
varices. The varices seemed gradually to decrease in size. The injec- 
tions were often accompanied by a little pain in the back, which might 
sometimes persist for up to 24 hours. Slight bleeding was occasionally 
observed from the point of injection; but such bleedings would always 
cease promptly and spontaneously. The injections were never followed 
by haematemesis. 

On Apr. 14, 1944 the patient, who had been feeling perfectly well 
since the commencement of the injections, was again seized with a 
violent attack of haematemesis, and again no releasing factor could be 
ascertained. He was admitted at once to the Frederiksborg Amts 
Centralsygehus, where he stayed till July 17, 1944. Transfusion of blood 
(500 cc.) was undertaken as a prophylactic measure, after which no 
haematemeses. A few of the remaining variees were injected on Ma)^ 
24, and again on Ma}^ 30. The latter oj)eration had to be stopped, how- 
ever, on account of coughing. No other complications. Subsequently 7 
more injections were given. 

During his next stay in hospital, from Sept. 8 to Nov. 13, 1944, 2 
injections were given. 

Last stay, from Fcbr. 19 to March 31, 1945: The varices seemed on 
oesophagoscopy to have become greatly reduced. A total of 4 injec- 
tions were given during this stay. 

The patient committed suicide in April 1945, partly for private rea- 
sons and partly on account of disappointment of the recurring haemor- 
rhages in spite of the different treatments instituted. 

Summary of the 2^o.tient’s condition after the commencement of 
in'jections into the oesophageal varices: 

1. A total of 32 injections of from 1 to 8 cc. of Varex each 
were given in the course of 30 montlis (the last time only did we 
apply 1 cc. of quinine hydrochloride with 10 per cent urethane). 

These injections were supposed to transform the varices into 
larger or smaller connective- tissue nodes. 

2. A comparison between the skiagrams of the oesojdiagus ta- 
ken by a contrast medium before the commencement of the in- 
jections and during the progress of the latter over a period of 30 
months shows the varices to have decreased but little in size. 
The difference is not so striking as the one observed by oesopha- 
goscopy (apparently this need not be the case either, because it 
is impossible in the skiagrams to distinguish between projier 
varices and connective-tissue nodes after obliterated varices). 

3. The injections into the varices were commenced 3 months 
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after tlie 6tli pastro-entcric haemorrhage (and 9 months after the 
splenectomy). Tlie patient felt perfectly well after the first in- 
jections and had no haemorrhages for 19 months. Then another 
similar attack of haematemesis. The injections were continued, 
and now no haemorrhage occurred until he committed suicide 12 
months later. 

(The total numher of gastro-entcric haemorrhages and the in- 
tervals in months between the latter appear from the following 
table; 

1, — 7 — — 5 — 1) — 5 — 1, — 2 — |j — 7 — j, — — ]j — 12 — suicide 

spl. YUTicc-injections 

where h means haemorrhage and spl. the point of time of splen- 
ectomy). 

That the severe haemorrhages ceased almost entirely must, 
from the course of the disease and the clinical finding, be supposed 
to be due to the injections having obliterated the large, oesopha- 
geal venous plexus. This h}'pothesis is borne out by the .small 
number of cases already reported in literature (Crafooed & 
Frenckner, and IMoersch et ah). Indeed, no autopsy was under- 
taken in any of these cases. 

The more surprising are our postmortem findings:^ 

The oesophagus presents inacroscopically a great number of longitudi- 
nal folds, which in the lower one-third are unequal in thickness and 
dark, as is generally seen where moderate varices are found. No fibrous 
cords palpable in the mucous membrane. No ulcerations. 

A great number of cross-sections, cut from the entire length of the 
oesophagus, show microscopically (especially in the part bordering on 
the cardia) moderately to greatly dilated veins, which generally he 
close together. The great majority of these dilated veins are situated 
in the submucosa, and in some places they cause the mucous membrane 
to bulge out. The walls of the veins are from moderately thick to thin, 
and of a normal structure; more particularly there is found neither dif- 
fuse connective tissue development, pad-like thickening of the intima, 
nor round-cell infiltration. The lumen is filled with copious amounts of 
blood, but no thrombosis is found, neither fresh nor older. No fibrous 
cords have been demonstrable among the varicosely changed veins 
after total organisation of thrombosed veins. No cicatrices nor ulcera- 
tions, Peripherally the oesophageal wall presents several transversely 

Unfortunately the postmortem examination has been deficient. The evis- 
ceration was done in the Usserod Sygehus, while a closer examination was made 
in Copenhagen. Owing to unfortunate circumstances the sending took 3 days; 
the not very carefully fixed organs had therefore undergone considerable cada- 
verous changes on their arrival. 
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extended tracts of black-pigmented, wandering-cell-like elements, 
wkicli are unequal in size. In supplementary sections suck pigmentation 
is seen also in the submucosa. The pigmentation is limited almost ex- 
clusively to the central sections. 

The ventricle presents no definite changes macroscopically. Also the 
intestinal canal is normal. 

The liver is normal of size, shape, and colour. The surface is slightly 
chagrined or granulated in several places, particularly so infero-an- 
teriorly and along the borders. The consistence of the tissue very 
slightly increased. The cut surface presents no cirrhosis marking. Por- 
tal veins and biliary duct normal. 

Microscopically the liver cells are found to be natural and the struc- 
ture is normal in all great essentials. The tissue presents some hyper- 
aemia and slight brown jrigmentation. Slight connective tissue proli- 
feration accompanied by a little round-cell infiltration is seen scattered 
periportally. No structures characteristic of Laennec’s cirrhosis. The 
vessels are normal. 

The 'pancreas is normal. The caudal area is somewhat frayed, so ac- 
cordingly the splenic vessels cannot be demonstrated with any cer- 
tainty. 

Microscopically the cauda pancreatis area is seen to be somewhat 
frayed and to have undergone considerable cadaverous changes. The 
splenic vessels, which are situated close to the latter have been obliter- 
ated almost in their entire lengths by compact connective tissue masses 
poor in cells. 

Heart, aorta, hongs, hidneijs, and urinary duct are normal, (signed 
SvEND Petbi). 

Thus there is a marked contrast between the clinical picture 
and the pathologic-anatomic findings. 

The marked improvement — both in the condition of the pa- 
tient and as regards the oesophageal finding — after the com- 
mencement of the injections Avas indicative that the majority of 
the varices had become obliterated and thrombosed. 

The pathologico-anatomic examination overthrew this hypo- 
thesis, however, since we did not succeed — neither macroscopic- 
ally nor microscopically — in finding a single obliterated or throm- 
bosed vein, no more than any signs of recanalisation, in spite of 
careful and repeated examinations. 

In other words the injections did not at all have the intended 
effect in our case. The improvement in the patient’s condition 
must be supposed to have been due to an interaction between 
spontaneous remissions of the disease and the effect of the splen- 
ectomy. 

Why did the treatment of the varices fail to have effect in our 
case? 1) Was it because the preparation of Varex is unfit for the 
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purpose? or 2) because it is impossible to obtain a favourable re- 
sult by injections into oesophageal varices?^ 

1) The active principle of Varex is a 5 per cent mono-aethanol- 
amino-oleatc, a fatty acid ester produced synthetically. The re- 
sults obtained by treating varices of the legs with this substance 
leave no doubt of the sclerosing power of the latter, in the strength 
applied (cf. reports by Biugeleisex 1937, Geasser 1938, Hogers 
1939, IMeyer 1937 (all cpioted after "Westerbory (1940)). Biegel- 
EiSEX even states that this substance is the best sclerosing agent 
available at present. Westerborx himself (1940) has in more 
than 300 cases used the preparation of Etolcin (Asa) — which 
chemically corresponds exactly to Varex (Lundbeck & Co) — 
and in all these eases obtained a very strong tlvronibosing effect. 
In addition V. has procured information on hltolein from Swedish 
doctors, who all had only favourable results to report. 

Thus Varex seems to be very well fit for the purpose. 

2) It has ne\ cr been definitely proved through histologic ex- 
aminations whether it is at all possible to close the oesophageal 
varices by injection treatment. Clinically our patient seemed 
likely to have been ciu'ed — or at least almost enred — of his 
varices; but the histologic finding showed that the treatment 
had had no influence whatever on the varices. Craeoord <fc 
Erexckxer and jMoersch et al. have nothing but clinical results 
to go upon. Those obtained in C. & E.’s case are the only ones 
of which we can judge fm-ther. Clinically this patient presented 
no haemerrage for 3 years. This proves nothing, however, first 
because the patient had already been splenectomized and been 
free of haemorrhages for 2 yeans after that, and secondly because 
the patient was only IG years old i. e. belonged to the age-class 
for whom the prognosis is good after sidenectomy. hfor does the 
fact that the varices were seen in the oesophagoscope to vanish 
completely prove anything with certainty, since we, too, believed 
the varices to have disappeared on examination by oesophago- 
scope. But the X-ray finding seemed to leave no doubt that the 
injections had had the intended effect. 

It must therefore be regarded as an established fact that a 

^ A third possibility, "which should also he mentioned, is that the sclerosing 
agent may have been injected into the oesophageal lumen instead of into the 
varices. We think it justifiable, ho'wever, to leave this possibility out of account 
because all the injections were carried out by an experienced specialist -under the 
control of the eye, so that the fluid could be seen to be injected into the varices. 
In addition blood was always seen to ooze out when the cannula was drawn back. 
It therefore seems very unlikely that all 32 injections should have failed. 
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favolu-able result is obtainable by injections into oesophageal 
varices. 

It is, however, still an open question why the treatment failed 
of effect in our case. 

The only possible explanation of this fact seems to be that the 
sclerosing agent was carried aivay as quickly as it was injected. 
But is that possible? 

Well, as a matter of fact it does seem possible; for if we imagine 
the oesophageal varices to have developed as a collateral outflow 
(by the venae gastricae breves) from the obstructed spleen, this 
function must cease to exist as soon as the spleen has been excised. 
Then the oesophageal varices will have a chance of becoming re- 
duced again, a possibility which depends on the elasticity of the 
venous walls (this maj^ also explain why the most favourable re- 
sults of splenectomy are generall)' obtained in the cases of children 
and young adults). If the varices persist this is due to a flaccid 
venous wall, and not to an obstructed outflow. Thus a stasis is 
not necessarily present in the varices. This again means that 
an injected sclerosing agent may easily and quickly be carried 
away again. 

That Cbafoord & Frekckner succeeded in obliterating the 
varices in their patient may be due to a stasis in the oesophageal 
varices brought about by the outflow via the vena coronaria 
ventriculi to the portal vein having been impeded (e. g. by the 
same process as obstructed the outflow from the spleen by the 
vena lienalis). The only outflow from the oesophageal varices is 
then by the vena azygos. The favourable result may, however, 
also be due to the possibility that the sclerosing agent was in- 
jected not only intravenously, but also paravenously. 

It seems justifiable to conclude, on the basis of our case, that 
it is doubtful whether intravenous injections of sclerosing agents 
into oesophageal varices have any effect on the latter. On the 
other hand it is to be supposed that such an effect is obtainable 
by submucous, paravenous injections of substances (e. g. Varex) 
that do not bring about necrosis. 

Summary. 

A man, aged 24, who had j)reviously been in health, got violent 
attacks of gastro-enteric haemorrhages coming on suddenly at 
intervals of 7, 5, 5, and 2 months respectively. A diagnosis of 
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splenic piilebostenosis was made and the spleen, 'whicli weighed 
1250 gm., was excised (micr. diagn.; fibrosplenia with a light 
stasis), no hepatic changes, and no ascites. 

Another copious gastro-enteric haemorrhage followed 7 months 
later. By this time the fhst injections of Varex (mono-aethanol- 
amino-oleate) were given into the oesophageal varices through 
oesophagoscope. Such injections were given at intervals of ab. 
6 months over a period of 30 months (a total of 32 injections). 
The varices seemed to decrease in size under this treatment; the 
great majority even seemed to be entirely obliterated. The patient 
had one violent attack of gastro-enteric haemorrhage {19 m.onths 
after the last one) within the 30 months over which the injections 
extended. 12 months later the patient committed suicide. 

Autopsy with macro- and microscopical examinations of the 
oesophagus revealed numerous large oesophageal varices, and not 
a single sclerosed or thrombosed vein could be demonstrated; 
neither could recanalisation in such veins. 

Thus no effect could be proved histologically of 32 sclerosing 
injections. This contrast is discussed, and the conclusion is drawn 
that it is doubtful whether intravenous injections of sclerosing 
agents into oesophageal varices have any effect on the latter. On 
the other hand it is to be supposed that such an effect can be 
obtained by submucous, paravenous injections of substances (e. g. 
Varex) that do not bring about necrosis. 


Zusammenfassung. 

Ein 24jahriger, bisher gesunder Mann bekommt plotzlich ein- 
setzende, ausserst heftige Magen-Darmblutungen in Zwischen- 
raumen von 7 bzw. 5, 5 und 2 Monaten. Auf die Diagnose Phlebo- 
stenosis splenica bin wird die 1250 gm. wiegende Milz exstirpiert 
(mikroskopische Diagnose: Fibrosplenie mit leichter Stauung), 
keine Leberveranderungen und kein Aszites. 

7 Monate spater erneut ausserst heftige Magen-Darmblutung. 
Man beginnt deshalb di.e Osophagusvarizen durch das Osophago- 
skop mit Varex (Monoathanolaminooleat) zu spritzen. Dieses wird 
im Laufe von 30 Monaten in Serien mit etwa halbjahrigen Zwi- 
schenraumen gegeben (im ganzen 32 Einspritzungen). Bei dieser 
Behandlxmg scheinen die Varizen deutlich zu verschwinden, ja, 
man hat fast den Eindruck, dass sie so gut wie alle obliterieren. 
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In den 30 Monaten, die die Varizenbeliandlung dauert, kommt 
1 mal eine lieftige Magen-Darmblutung vor (19 Monate nach der 
letzten Blntung). 12 Monate nach dieser Magen-Darmblutnng 
nimmt der Patient sich das Leben. 

Sekbion init mala'o- nnd mikroskopischer Untersuchung der 
Speiserohre wird vorgenommen. Hierbei stellt sich heraus, dass 
zahlreiche grosse Osophagusvarizen vorliegen, nnd es lasst sich 
nicht eine einzige sklerosierte oder throinbosierte Vene nachwei- 
sen, anch keine Eekanalisation solcher Venen, 

Trotz 32 sklerosierender Einspritzungen lasst sich also histolo- 
gisch nichts nachweisen. Diese Unstimmigkeit vird besprochen 
nnd man kommt zu der Schlussfolgernng, dass es unsicher ist, 
ob man durch Einspritzuug sklerosierender Substanzen in Osopha- 
gusvarizen eine Wirknng erziolen kann. Dagegen ist zu vermuten, 
dass durch submukose, para venose Injektionen von Substanzen, 
die keine Nelcrose geben (z. B. Varex), solch ein Erfolg erreicht 
werden kann. 


R(isuin6. 

Un homnie de 24 ans, autrefois bien portant, presente de 
violentes et soudaines hcunorragies gastro-intestinales, a des in- 
tervalles respectifs de 7, 5, 5 et 2 mois. On pose le diagnostic de 
stonose de la vcine splenique et on extirpe la rate, qui pesait 1250 
gm. (diagnostic microsc.: fibrose splenique avec legere stasej. II 
n’y avait ni alterations du foie ni ascite. 

Sept mois plus tard, nouvelle et violente hemorragie gastro- 
intestinale. La-dessus, on commence un traitement par injection 
de Varex (monoethanolaminooleate) dans les varices oesophagien- 
nes, au travers du gastroscope; il est poursuivi pendant 30 mois 
a environ annee dhntervalle (en tout 32 injections). Pendant 
sa duree les varices semblent nettement disparaitre; bien plus, on 
a presque Pimpression qu’elles ont a peu pres toutes ete obliterees. 
Au cours de ces 30 mois, il est survenu une hemorragie gastro- 
intestinale violente (19 mois apres la derniere); 12 mois apres cet 
accident, le malade se suicide. 

Une autopsie est pratiquee, avec examen macro- et microscopi- 
que de I’oesophage. Elle montre qu’il existe de nombreuses et 
grandes varices oesophagiennes et Ton n’est capable de mettre en 
evidence aucune veine sclerosee ni thromboses, pas plus qu’une 
recanalisation de Pune d’clles. 
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Done, en depit de 32 injections sclerosantes on n’a rien pu 
demontrer histologiquement. 

L^anteur soumet ces constatations contradictoires a nne dis- 
cussion et conclut qu’il n’est pas certain qu’on puisse obtenir uu 
effet utile de Tinjection intraveineuse de produits sclerosants dans 
des varices de boesopbage. En revanche, il est permis de supposer 
qu'‘un resultat de ce genre puisse etre atteint par des injections 
sous-muqueuses et paraveineuses, en s’adressant a des substances 
(le varex par example) qui ne provoquent pas de necrose. 
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From Aker Hospital, Oslo. Surgical Department. 
(Temporary Chief: Eolf Ringdal.) 


Prevention of Evacuation Difficulties of the 
Stomach after Partial Gastrectomy. 

By 

ROLF RINGDAL. 


The problem of the emjitying of the stomach after gastric 
operations has always been an important one in gastric surgery. 
The second case upon which a gastrojejunostomy was performed, 
by Billroth himself in 1881, succumbed to the complication 
which V. Mikulicz 16 years later called “circulus vitiosus”. The 
literature shows that the problem is still of certain importance, 
even if the frequency of the complication now seems to be less 
than before. The frequency of severe disturbances in the empty- 
ing of the stomach seems to amount to 2.5 — 4 % after gastro- 
jejunostomy and partial gastrectomy of the Billroth II type. 
After gastrectomy of the Billroth I type disturbances of this 
kind seem to occur a bit more frequently. Probably 15' — 20 % 
of all deaths after gastric operations for ulcer are caused by this 
complication. (Perman.) 

The difficulties in the postoperative emptying of the stomach 
may be of a 'primanj type, occurring immediately after the opera- 
tion and stopping after one or two gastric lavages. They may 
also be of a secondanj type, occurring 6' — 12 days after the opera- 
tion after an interval during which no symptoms of this kind 
have been noticed, or they may develop immediately after a gas- 
tric retention of the primary type. 

The terminology used in literature describing complications 
of this kind is not always exact. Various terms are used, "circulus 
vitiosus”, gastric atony, gastric dilatation, gastric ileus, spastic 
gastroenteric block, regurgitant vomiting. Since most of these 
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terms suggest a cause whicli may be difficult to prove, tbe term 
fostoperative gastric retention will be used in tbis paper. 

Tbe causes of tbe postoperative evacuation difficulties of tbe 
stomach may be of dynamic or of mecbanical kind. A combi- 
nation of dynamic and mecbanical causes will presumably some- 
times occur. Concerning tbe severe disturbances of stomach 
emptying, of longer duration, tbe dynamic causes will probably 
play a smaller part, 

Tbe term "gastric retention” does not imply tbe conception 
that tbe cause of tbe retention is restricted to tbe stomach. On 
tbe contrary, tbe cause of tbe retention is more likely to be found 
in tbe upper part of tbe jejunum, A certain degree of oedema in 
tbe walls of tbe anastomosis may be present, and has also been 
proved to occur, but it seems improbable that tbis oedema might 
be able to obturate tbe lumen completely, Tbe bile-staining of 
tbe stomach contents after gastrectomies proves that tbe passage 
through tbe anastomosis in these cases is open. Tbe retrograde 
invagination of tbe jejunum into tbe stomach after gastro- 
jejunostomy has been described very rarely. Turtbermore tbis com- 
plication has not been found to occur earlier than 9 months after 
tbe operation (Perman) and cannot be considered a postoperative 
complication sensu strictiori. Tbe retention of tbe primary type 
may possibly be of purely gastric origin, but tbe cause of tbe 
retention of tbe secondary type will as a rule have to be sought 
in tbe anastomotic loop or in tbe efferent loop of tbe jejunum. It 
is a more or less complete ileus tbe surgeon has to deal with. The 
question will then arise: Has tbe ileus been caused by a faulty 
operative technique? Is it possible to prevent a postoperative 
ileus? 

Tbe cases of postoperative obstruction due to incarceration 
of a jejunal loop between tbe anastomosis and tbe edge of tbe slit 
in tbe transverse mesocolon have disappeared, as a consequence 
of tbe systematic suturing of tbe transverse mesocolon to tbe 
stomach wall, Tbe increasing tendency to prefer tbe antecolic 
type of gastrojejunostomy also accounts for tbe disappearing of 
tbis cause of postoperative obstruction. A kink on tbe jejunum 
due to peritonitic adhesions seems to play a certain part in caus- 
ing evacuation difficulties. A certain degree of infection will prob- 
ably always be present in tbe neighbourhood of tbe anastomosis. 
But tbe microbes of tbe upper part of tbe jejunum seem as a rule 
to cause a very mild kind of infection, soon conquered by the 
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peritoneum. Insufficiency of the sutures of the anastomosis may 
cause a local peritonitis. The term "insufficiency”, however, should 
not apply to the sutures, but to the mobility of the anastomosis. 
The kind of suture employed is probably of small importance, 
but if the mobility of the anastomosis is impeded, i. e. if the 
afferent loop of the jejunum is too short to permit a free con- 
traction and dilatation of the stomach no kind of suture will 
prevent a leakage. 

Distension of the jejunum is also considered to be able to cause 
difficulties in emptying of the stomach. The distended afferent 
loop is then presumed to become paretic and act as a "cul de sac” 
receiving the gastric contents, while the efferent loop is in a state 
of spasm receiving very little of the gastric contents and getting 
no peristaltic impulses from the paretic distended afferent loop. 
(Bbandbbrg.) 

The musculature of the upper part of the jejunum is very well 
developed, and accordingly this part of the small intestine has a 
strong motor activity. When a loop of the upper part of the jeju- 
num is exposed in the abdominal incision it will be in a certain 
state of contraction, have a certain tonus. This tonus will increase 
considerably throughout the first minutes and reach a maximum 
after 5 — 10 minutes. If two auxiliary traction sutures are put on 
the loop at a distance of 22 cm immediately after the loop has 
been exposed, the distance between the sutures will after the 
named space of time have decreased to 6 — 9 cm, due to excessive 
contraction of the longitudinal muscle fibres. The cause of the 
contraction is probably cooling of the loop, possibly also evapora- 
tion from the surface. Sometimes but not always contraction of the 
inner circular layer of muscle fibres occurs at the same time. 
The longitudinal contraction of the jejunal loop in situ in the 
peritoneal cavity is not constant. A certain relaxation will neces- 
sarily take place at intervals. The limits between highest degree 
of relaxation and highest degree of longitudinal contraction 'tvill 
thus be far apart. The necessity of making allowance for this 
when anastomosing the jejunum with the stomach seems evident. 

The normal stomaeh is anatomically fixed at two points, the 
pylorus and the cardia, and its mobility must partly be of a differ- 
ent kind than that of the small intestine. When the continuity 
of the stomach is broken, e. g. after a partial gastrectomy of the 
Billeoth II type, the potential longitudinal contraction of the 
stomach becomes visible, a phenomenon well known by most 
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surgeons wlio have had to perform a reoperation after a previous 
gastrectomy, the rest of the stomach in these cases usually being 
found far up under the left diaphragm. 

Experimentally a considerable analogy has been proved to 
exist between the movements of the human small intestine and 
those of the small intestine of carnivora. Three different kinds 
of active movements have been proved to take place; 

1. The segmenting movements. They are fundamental and the 
most constant. A length of the gut may be divided into a number 
of segments by circular contractions. A few seconds later these 
segments are divided by new contractions, the original contrac- 
tions relaxing and the adjacent halves of neighbouring segments 
forming together a new segment. These movements have one 
effect only, to mix the contents of the gut thoroughly with the 
digestive fluids. The contractions are of purely myogenic origin 
and are unaffected by direct application of drugs. (Bayliss and 
Starling.) 

2. The 'pendular movements. These are of less importance. They 
appear as side-to-side swaying movements of individual loops. 

3. Peristalsis. Experiments show that genuine peristalsis does 
not occur when the intestine is empty. As soon as a certain amount 
of content is present a peristaltic wave starts. When a partial 
distension of the gut takes place, either experimentally or physio- 
logically, the first thing to happen is a contraction of the longi- 
tudinal muscles, with a maximum at the place of the maximum of 
distension. This contraction of the longitudinal muscle fibres 
causes a concentration of circular muscle fibres where they are 
needed most. The circular contraction has in this way the optimum 
amount of circular fibres at its disposal. The peristaltic wave 
moves toward the ileocaecal valve at a speed of 2 — 3 cm a minute. 
The contraction of the longitudinal muscle fibres runs imme- 
diately ahead of the circular contraction, “preparing the way” 
for the latter. 

The prevention of postoperative gastric retention must be 
considered a result of several technical measures all of whicli 
play a certain part. ISTot neglecting the importance of the other 
points in the operative technique I will stick to one technical 
measure which I believe is of no small significance and which is 
the main point of this paper. The majority of the 105 cases of 
partial gastrectomy included in this material have been per- 
formed according to the method of Einsterer-Hormeisteb, i. e. 
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retrocolic end-to-side gastrojejunostomy. Tlie superior 1/3 of 
the gastric lumen was closed, while the rest of the lumen was 
employed for the anastomosis. The afferent loop was placed near 
the lesser curvature. The anastomosis was sutured in two layers. 
The distance from the duodenojejunal flexure to the oral part of 
the anastomosis was about 15 cm. No clamps were used. In 9 
cases an antecolic end-to-side anastomosis had to be used because 
of too thick, fibrous or short transverse mesocolon. 

The jejunal loop was exposed in the abdominal incision and two 
auxiliary traction sutures were placed on the gut, the first one 
about 15 cm from the duodenojejunal flexure and the second one 
about 22 cm further down. The loop was then left vdthout cover 
for a few minutes. After 5 — ^10 minutes the distance between the 
two traction sutures had usually decreased to 8' — 9 cm, often to 
6 cm. The anastomosis was then sutured with the jejunum in 
this state of longitudinal contraction. In the cases of gastrectomy 
with retrocolic gastrojejunostomy the left edge of the slit in the 
transverse mesocolon was sutured to the posterior wall of the 
stomach before the anastomosis was performed. The right edge 
of the slit was sutured to the anterior stomach wall as the last 
stage in the operation. All operations have been performed under 
local anesthesia -j- splanchnicus anesthesia -f- a little ether. 

This modification of the operative technique has been syste- 
matically employed in all 105 cases of partial gastrectomy in- 
cluded in this material. They represent all the cases of partial 
gastrectomy for chronic duodenal and gastric ulcer at this hos- 
pital during the last 3 years. All the operations have been per- 
formed by myself. 

The material is rather small, but the frequency of evacuation 
difficulties seems so low that I have ventured to publish the figures. 

Of all cases of partial gastrectomy there has been one death, 
a 40 years old male suffering from duodenal ulcer jienetrating the 
head of the pancreas. He had a big partial gastrectomy with a 
retrocolic end-tp-side gastrojejunostomy of the Einsterer- 
Hofmeister type. He died of a duodenal ileus, duodenal fistula 
and peritonitis. 6 days after the operation a re-operation was per- 
formed. The cause of the obstruction was probably a kink on the 
afferent loop due to a too short distance between the duodeno- 
jejunal flexure and the oral part of the anastomosis. In this case 
there was no gastric retention. The patient died 16 days after the 
re-operation. 

26 — hdlOS^i. Ada cliir. Scandinav. Vol. XCIV. 
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Table L 


Frequency of gastric lavage and amount of gastric contents after 


partial gastrectomy. 

1. No gastric lavage after operation 69 cases 

2. One gastric lavage the day after operation. No retention of gastric 

contents (100 cc or less) 9 cases 

3. Gastric lavage the day after operation. Average amount of gastric 

contents 300 cc 23 cases 

4 of these cases had also a gastric lavage on the second day after 

operation, with small amounts of gastric contents. 

4. Gastric rentention during 3—6 days after operation 4 cases 


Table II. 


105 cases 


Gastric lavages and amounts of gastric contents in 4 cases (.mentioned 

in table I, 4). 



1 

Day aft 

e r 0 

) e r a 

fc i 0 n 


1 

2 

3 

1 ^ 

5 

6 

7 

Case nr. 1 








Male 47 years 

270 cc 

250 cc 

250 cc 





Gastric ulcer 

400 cc 

280 cc 

200 cc 

75 cc 





670 cc 

530 cc 

450 cc 

75 cc 




Case nr. 2 








Male 63 years 

270 cc 

600 cc 

275 cc 

210 cc 

225 cc 



Gastric ulcer 


500 cc 






Diabetes 


450 cc 

260 cc 






270 cc 

1,550 cc 

535 cc 

210 cc 

225 cc 



Case nr. 3 








Male 46 years 

400 cc 

550 cc 

260 cc 

80 cc 

160 cc 



Duodenal ulcer 

250 cc 

250 cc 






Postoperative 

165 cc 

260 cc 

250 cc 





hemorrhage 









815 cc 

1,060 cc 

510 cc 

80 cc 

160 cc 



Case nr. 4 








Male 47 years 


725 cc 

1,000 cc 

750 cc 

0 cc 

475 cc 

0 cc 

Duodenal ulcer 



900 cc 






230 cc 

650 cc 

750 cc 

0 cc 

0 cc 

550 cc 

0 cc 


230 cc 

1,375 cc 

2,650 cc 

750 cc 

0 cc 

1,025 cc 

0 cc 


Summarizing the material one finds that in 105 cases of partial 
gastrectomy because of gastric or duodenal ulcer 4 patients had 
what can be called a gastric retention. The first one (case nr. 1, 
Table II) got a minor bronchopneumonia the day after the opera- 
tion. He was treated with sulfathiazol perorally, which caused 
sickness and nausea. The second one (case nr. 2, Table II) was a 
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63 years old male with a gastric ulcer, suffering from diabetes, 
and not in too good general condition, operated upon because of 
suspicion of cancer. The third case (case nr. 3, Table II), a male 
46 years old, had a heavy postoperative hemorrhage. In this case 
the gastric contents were practically nothing but blood. 

These 3 cases had a gastrectomy with a retrocolic end-to-side 
gastrojejunostomy of the Finsterer-Hofmeister type. 

The 4th one (case nr. 4, Table II), a 47 years old male with a 
duodenal ulcer, had a gastrectomy with an antecolic short loop 
end-to-side gastrojejunostomy of the Kronlein type. 

As a whole one is entitled to say that the occurrence of post- 
operative gastric retention of any importance is rare in this 
material. 

During the last 3 years 12 patients have had a gastrojejunos- 
tomy because of gastric or duodenal ulcer. In 5 cases a retrocolic 
posterior gastrojejunostomy was performed. In 7 cases the 
method of 0. Borchgrevink was employed, i. e. retrocolic 
gastrojejunostomy with the anastomosis isoperistaltically on the 
greater curvature. 4 of these 12 cases had a gastric retention with 
amounts of gastric contents of 650 — 1,450 cc on the day after 
the operation, and later no retention. In one case, a 50 years old 
very fat male with a thick and short transverse mesocolon, a 
retrocolic gastrojejunostomy on the greater curvature wms per- 
formed. The immediate result did not seem satisfactory. As the 
patient the first two days after the operation had a severe gastric 
retention a reoperation was performed. A kinlc on the efferent 
jejunal loop close to the anastomosis was supposed to be the cause 
of the retention. An antecolic anterior gastrojejunostomy was 
performed. A big part of the omentum had to be removed to get 
space enough for the jejunal loop in front of the transverse colon. 
The gastric retention continued and increased and the patient died 
9 days later. 

The remaining cases of gastrojejunostomy had no gastric 
retention. 

In the cases of gastrojejunostomy the technical modification 
with a longitudinally contracted jejunal loop has not been syste- 
matically used. 

Gastric retention occurring the day after the operation and 
stopping after one or two gastric lavages is most probably of 
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purely gastric origin. It is also possible that the minor degrees 
of gastric retention with average daily amount of 300—600 cc 
and lasting a few days may be due to dynamic causes. In these 
cases however, it is difficult to exclude the possibility of the pres- 
ence of some kind of mechanical obstacle which is overcome 
when the movements of the jejunum have returned to the normal 
state. 

The emptying of the stomach depends on two factors. The fhst 
one concerns the stomach itself and is connected with the move- 
ment of the stomach and the sufficiency of the anastomosis. 
The vagus generally increases the tonus of the stomach and the 
small intestine. The tonus inhibiting impulses pass tlirough the 
splanchnic nerves. A partial gastrectomy will probably injure the 
vagus ramifications possibly causing a decrease in stomach mo- 
bility. (Perjian.) Anyhow, after partial gastrectomy there is 
very little peristalsis in the stomach, and the emptying of the 
stomach after partial gastrectomy must be considered to be of 
mainly hydrostatic nature. “Dynamic” causes of impeded stom- 
ach emptying after gastrectomy therefore seem to be restricted 
to the rather rare cases of genuine gastric atony. 

The second factor is connected with the emptying of the upper 
jjart of the jejunum, from the oral part of the anastomosis down- 
ward. The cause of the minor postoperative gastric retention is 
likely to be found in a decreased mobility of this part of the small 
intestine, especially of the anastomotic loop. Therefore it seems 
logical to employ the described technical modification suturing 
the anastomosis. In this way the peristaltic waves in the anasto- 
motic loop wdll have a maximum of circular muscle fibres for 
their action, which probably will improve conditions for peri- 
stalsis. A¥hen clamps are employed one clamp is usually put on 
the anastomotic loop immediately after the loop has been exposed 
in the abdominal incision. Very often the loop is stretched by 
the assistant to be made even and fit for suture. When this 
operative technique is employed the amount of circular muscle 
fibres at the disposal of the peristalsis in the anastomotic loop 
will be about one third of that available when the anastomotic 
loop is permitted to contract longitudinally before the anasto- 
mosis is sutured. 

I believe that the described technical modification will be able 
to reduce the frequency of evacuation difficulties of what I named 
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the frimanj type. It can easily be questioned whether it will be 
able to reduce the frequency of or completely prevent the empty- 
ing difficulties of the secondary type. The possible causal con- 
nection between the two types of postoperative gastric retention 
can only be guesswork. But still it seems correct to give the 
anastomotic loop the best possible opportunity for peristalsis 
from the beginning. 


Summary. 

The author emphazises a certain point in the operative tech- 
nique of partial gastrectomy. He is of the opinion that it is im- 
portant that the loop of the jejunum used for the gastrojejunos- 
tomy is in a condition of longitudinal contraction when the ana- 
stomosis is performed. The consequence of this longitudinal con- 
traction is an accumulation of circular muscle fibres in the ana- 
stomotic loop, which presumably gives the loop the best possibilities 
for peristalsis. By other investigators it has been proved that a 
contraction of the longitudinal muscle fibres of the small intestine 
immediately precedes the peristaltic wave, thus “preparing the 
way” for the latter. 

This technical modification has been systematically employed 
in the author’s material, 105 cases of partial gastrectomy because 
of gastric or duodenal ulcer. The frequency of postoperative gastric 
retention in this material is small. 

Zusammenfassuiig. 

Der Verfasser beschreibt eine Modifikation der operativen 
Technik der Magenresektion. Er ist der Meinung dass es von 
Bedeutung ist dass sich die Jejunumschlinge, die zur Anasto- 
mose verwendet wird, in einem gewissen Grade von Langskon- 
traktion befindet. Durch diese Langskontraktion geschieht eine 
Konzentration von zirkularen Muskelfasern. Die Moglichlceit der 
Beristaltik in der Anastomosenschlinge wird in dieser Weise wahr- 
scheinlich gebessert. Experimentelle Untetsuchungen anderer 
Verfasser haben gezeigt dass eine Kontraktion der longitudinellen 
Muskelfasern unmittelbar vor der peristaltischen Welle statt- 
findet. Ein Maximum von zirkularkontraktilen Muskelfasern 
wird in dieser Weise eben an der Stelle der peristaltischen Welle 
konzentriert. 
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Diese Tecliuik init einer in. der Langsriciitung woM kontra- 
Iiierten Jejunumsclilinge fiir die Anastomose ist im Material des 
Verfassers, 105 Fallen Amn Magenresektion wegen Magen- imd 
ZAVolffingerdarmgescliwurs, systematisch angewandt. Die Hau- 
figkeit postoperativer Ventrikelretention ist gering. 


Rdsumd. 

L’auteur souligne iiu point special dans la technique opera- 
toire de la resection gastrique. II pense qu’il est d’importance que 
I’anse du jejunum, qui est employee dans I’anastomose, se trouve 
dans un certain etat de contraction longitudinale. La consequence 
de cette contraction longitudinale est une concentration d’ele- 
ments musculaires circulaires dans I’anse d’anastomose, ce qu’on 
suppose donne a celle-ci les meilleures possibilites pour les mou- 
vements peristaltiques. D’autres chercheurs ont montre experi- 
mentalement que, immediatement avant la vague peristaltique 
dans I’intestin grele, il se produit une contraction de la muscu- 
lature longitudinale. Ainsi, se concentre la musculature circu- 
laire a I’endroit ou la vague peristaltique se trouve, grace a quoi 
«le chemin est prepare* an mouvement peristaltique. 

Cette modification technique a ete systematiquement employee 
dans le materiel de Tauteur qui se compose de 105 cas de resec- 
tion gastrique faite a cause d’ulcere gastrique ou duodenal. La 
frequence d’une retention gastrique est rare. 
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Iiitraarticiilar Fractures in the Tipper End of 
tlie Tihia and Lower End of the Femur. 

By 

TOR OLAUSSEN. 


' According to Hultejt, two main types of fracture can be dis- 
tinguished in the tibial condyles. 1. Depressed fractures. 2, Splitting 
fractures. Mixed types are, however, common. The classification 
is purely anatomical according to the radiographic appearance of 
the fractures. 

Depressed comminuted fractures are practically only seen in the 
lateral tibial condyle, the articular surface of which is crushed and 
pressed down into the spongiosa of the condyle. There may be a 
bowl- shaped depression on the central part of the joint surface, 
but usually a marginal part of the condyle is depressed and more 
or less widely separated. The lateral tubercle of the tibial spine is 
often crushed. Simultaneous!)'- with the injury to the condyle 
may be seen fracture through the tibial metaphysis. X-rays, not 
only in the usual two planes but also in oblique projections, are 
necessary for recognition of the lesion. 

Depressed non-comminuted fractures are rare. Here the joint 
surface is uninjured, but the rvhole lateral condyle is pressed doAYU. 
The dislocation -is usually slight. The fracture extends from the 
lateral side of the tibia up into the joint through the tibial spine 
outside the joint surface. 

In the medial condyle depressed fracture is very seldom seen to 
occur in the same manner as in the lateral condyle. On the other 
hand, there is sometimes seen in the medial condyle a compression 
of the spongiosa 1 — 2 cm. below the joint surface, which is thus 
depressed, but not fractured (Hulten). 
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Splitting fractures comprise the majority of the intraarticular 
fractures in the upper end of the tibia. The fracture usually has an 
approximately sagittal course, running upwards into the joint 
through the tibial spine or more laterally through the articular 
surface of the lateral tibial condyle. Downwards the fracture may 
take different courses. 1. It may run obliquely to the lateral side 
of the tibia, usually on a level with the collum fibulae, separating 
the whole or most of the lateral condyle. (Splitting fracture in the 
lateral tibial condyle). 2. It may run to the medial side of the tibia 
thus splitting off the medial condyle en masse. (Fracture splitting 
off the medial tibial condyle.) 3. The fracture may downwards 
divide into two branches, one going to the lateral and one to the 
medial side of the tibia, or run to a fractxire through the tibial 
metaphysis. (Bi condylar fracture.) 

In the case of splitting fractures the articular surface of the 
lateral tibial condyle may to a large extent be crushed and pressed 
down in a manner similar to that seen in depressed fractures. At 
times the fracture is merely a fissure, but more often there is con- 
siderable dislocation leading, in the case of splitting fractures in 
the lateral condyle, to a state of valgus in the knee-joint. In frac- 
tures splitting off the medial condyle where the dislocation is 
usually great, the medial tibial condyle preserves its normal 
position in relation to the medial condyle of the femur, though 
often tipped over to a state of valgus, while the lateral condyle 
of the tibia together with the crus is displaced laterally and proxi- 
mally, often with concomitant outward rotation. According to the 
circumstances there may thus arise a state of varus or valgus in the 
knee-joint. The crus gets laterally displaced in relation to the femur. 

Small, marginal fragments usually the size of a bean are found 
in both tibial condyles. Laterally in the anterior part of the lateral 
condyle may be seen a somewhat larger piece, broken off the edge 
of the condyle at the point of attachment of the tractus ileotibialis. 

Coincident with fractures of the tibial condyles, fractures of the 
fibula are found in about of the cases, most frequently in de- 
pressed and bicondylar fractures. Fracture of the fibula is of no 
practical importance for prognosis and treatment. 

Fractures of the intercondyloid eminence are often seen combined 
with condylar fracture. Fracture of the lateral tubercle may in 
depressed fracture of the lateral tibial condyle be the only visible 
change in the X-ray, as the depression on the articular surface 
may be so small as to be invisible in the picture. As an independent 
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lesion, the Tvhole eminence is most frequently broken off and es- 
pecially in front lifted up. Often there is found at the same time a 
fractm'e in the anterior intercondyloid fossa. Whether a fragment 
broken off here involves the attachment of the anterior crucial 
ligament cannot be determined from an ordinary X-ray alone. 

Frachires in the loioer end of the femur are much more rare than 
fractures in the upper end of the tibia, because the femoral condyles 
are more strongly built than the tibial. The fracture generally 
runs through the intercondyloid fossa and thus does not directly 
affect the joint surface. The lateral or the medial condjde may be 
split off, most frequently the lateral. The condyles may also be 
split apart from each other by the shaft of the femur. In children 
and young persons may be seen epiphysial fractures, sometimes 
only in half of the epiphj’sial line, with fraeture downwards through 
the intercondyloid fossa. Fractures in the lower end of the femur 
often show great dislocation and are not infrequently open. 

Etiology. Fractures of the knee, especially in the upper end of 
the tibia, are nearly always due to subluxation movements in the 
joint, even when a trauma affects the region of the knee directly. 
It is almost impossible to get reliable information as to the position 
and movement of the leg at the time of the accident. The patient 
is usually inclined to lay stress upon the direct violence to the knee. 

That fractures are so much more frequently located in the la- 
teral than in the medial condyle of the tibia is due especially to 
two circumstances. In the first place, there is greater incongruency 
between the lateral than between the medial condyles of the femur 
and tibia. The pressure lies upon a smaller surface. Besides, the 
lateral condyle of the femur has a sharp anterior margin and is 
more movable upon the tibial condyle than the medial femoral 
condyle. Secondly, the normal state of valgus in the knee joint 
is also a responsible factor. The knee is more easily broken in the 
valgus than in the varus direction. 

Depressed fractures in the lateral tibial condyle are due to an 
abducting violence, the margin of the external femoral condyle 
crushing the articular surface of the lateral tibial condyle (Fender 
fractures in motor-car accidents). The same fracture cannot be 
produced experimentally in the medial tibial condyle by an ad- 
ducting violence. The typical splitting fracture in the lateral tibial 
condyle can be experimentally produced by forced hyperextension 
of the knee-joint. During the compulsory supinating movement 
m hyperextension, the lateral femoral condyle is pressed against 
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the anterior intercondyloid fossa, where its sharp anterior margin, 
splits the bone like a wedge. Some of the clinical splitting frac- 
tures are, however, probably due to an abducting violence. This 
must especially be assumed to be the case where there is at the 
same time a depression of the articular surface of the condyle. 
The subluxation movements leading to fractures in living persons 
are as a rule combined; thus, according to PAiiMER, abduction 
is usually combined with flexion and supination. It is clear that 
not only the fractures, but also possible attendant injuries to 
ligaments may vary greatly in character. 

Injuries to ll/iamcnts and menisci. Injuries to the ligaments of 
the knee-joint, mostly rupture of the medial collateral ligament 
and crucial ligaments, are of decisive importance in prognosis, 
owing to the importance of the ligaments for the stability of the 
joint. It is true, as stated by Hulten, that pressure injuries (frac- 
tures) have a tendency to alternate with tension injuries (liga- 
mental ruptures), but a combination of both is not uncommon. 
Especially in the case of minor fractures, it must be borne in mind 
that injuries to ligaments may be of more importance than the 
fracture itself. 

In fractures of the knee it is difficult to diagnose rupture of 
ligaments. After some weeks there may be found, as sign of a rup- 
ture of the medial collateral ligament, a Stieda shadow in the a- 
ray, and a rupture of the anterior crucial ligament may cause an 
avulsion fracture in the anterior intercondyloid fossa. On examina- 
tion as to the presence of abnormal mobility in the knee-joint 
during X-ray translumination, it may be possible to decide whether 
this is due solely to the fracture or also to a ligamental injury. 
An increase in the distance between the medial condyles of the 
tibia and femur during an abducting movement denotes a rupture 
of the medial collateral ligament. regards an examination 

of condylar fractures as incomplete without investigation of ab- 
normal mobility during X-ray translumination. Especially 
cases of minor fractures artlirography may be indicated. 

Injury to the menisci frequently occurs in condylar fractures, 
but late symptoms as otherwise seen in meniscus injuries are 
practically never observed. Most common is damage to the lateral 
meniscus, which may be dislodged into the joint and dorvn into 
the fracture. In the case of splitting fractures, it may be a hindrance 
to reduction, and in depressed fractures it may contribute to fill 
up the depression on the articular surface. 
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Treatment. In tlie case of intra-articular fractures of the knee 
reduction and fixation present great difficulties. Numerous in- 
vestigations have shown that correction of the malposition is often 
unsuccessful and that the fracture heals with considerable de- 
formity. Undoubtedly, in most cases, the function of the knee- 
joint turns out better than might be expected from the anatomical 
results, but it must be emphasized that the prospect of a satis- 
factor)'- functional result may be attained most surely by good 
reduction and fixation of the fracture. 

The possibilities of manipulations are limited. In the first place, 
reduction of depressed fractures can only be effected surgically. 
In the second place, in the case of sjilitting fractures reduction is 
often hindered by the interposition of small fragments or of the 
lateral meniscus. Also operative treatment, however, may offer 
difficulties. The usual methods adopted for fixation such as nails 
and screws cannot get a firm hold in the loose, fractured, condylar 
spongiosa and the dislocation is easily reproduced. Several authors 
have maintained that the best results are attained by manipula- 
tions, even if these do not succeed in redueing the deformity. The 
demands for good reduction and fixation have, however, in more 
recent years led to more frequent adoption of operative treatment. 
Methods of operation have also steadily improved. 

Depressed fractures. Without operative reduction the depression 
on the joint surface will remain unaltered throughout life, will 
cause a state of valgus in the knee-joint and make the knee un- 
stable with abnormal lateral mobility. In the case of slight de- 
pressions, a readjustment of the ligaments may take place. Pos- 
sibly, the lateral meniscus may contribute to fill up the defect in 
the joint-surface. In such circumstances a slight state of valgus 
but a stable knee will be the result. Greater depressions usually 
lead to abnormal lateral mobility. It is now generally recognised 
that operative treatment is here necessary. 

The principles of operation are clear. The depressed joint surface 
must be lifted up and remoulded from below by chiselling in under 
the surface, and the defect thus produced in the condyle must be 
filled up so that the articular surface is not pressed down again. 

By operating shortly after the injury time is saved and immo- 
bilisation curtailed. Separated marginal fragments can be replaced 
and the condyle as a whole remoulded. Technically, however, an 
operation at this point is difficult. The joint surface is divided 
into several fragments, which easily may become displaced into 
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the joint and which are difficult to put together again. Marginal 
fragments with, parts of the joint surface may become entirely 
detached. An effective support for such a fragmented surface may 
be impossible to secure, where the condyle is extensively crushed. 
If, as recommended by Hulten, we postpone the operation for a 
few weeks, the spongiosa of the condyle will be firmer and the 
joint surface unites to form a membrane which is easier to lift up 
and remould. 

Only when we can inspect the joint surface and if necessary 
exert pressure from above is it possible to lift up and mould the 
damaged surface satisfactorily. Hence arthrotomy is necessary. 
Eegard to the meniscus also renders arthrotomy desirable. The 
meniscus is believed to be of service for covering over and filling 
up the defect in the joint surface. Experience shows that there is 
no reason to fear locking-symptoms. On the other hand, as pointed 
out by Stumpfegger, the meniscus may grow to the fractured 
joint surface and thus lose its normal mobility. Thus the final 
rotation in the knee-joint may be restricted, which may lead to 
pain in the knee and ankle. Victor von Bahr found such restricted 
final rotation in several cases, also where the meniscus had been 
exstirpated, and believes the cause must be due to deformity of 
the joint surface following the fracture. It is evidently best, if 
possible, to preserve the lateral meniscus, and at least not exstir- 
pate it before reduction is performed and the circumstances of the 
case are clearer. 

Material for filling up the defect in the condyle produced when 
the joint surface is raised, is mostly obtained by employing grafts 
from the diaphysis of the tibia. Parmer, who prefers to operate 
shortly after the injury, formerly used spongious os purum boiled 
in isotonic salt solution, but since 1940 has recoursed to bone graft 
from the crest of the ileum. Marginal fragments may need fixation 
by screws. 

Hulten performs arthrotomy by horizontal incision alongside 
the edge of the lateral tibial condyle, cuts through the tractus 
ileotibialis and the lateral collateral ligament, detaches the joint 
capsule from the tibia, thus entering the joint under the lateral 
meniscus. He chisels in a couple of millimetres beneath the joint 
surface, which is then lifted up and moulded into shape by means 
of an elevator inserted into the chiselled hole. The joint surface is 
finally supported by a bone graft from the diaphysis of the tibia 
driven in horizontally. 
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Palmer performs artlirotomy by a lateral parapatellar incision 
prolonged clown over the tibia! condyle. If the lateral meniscus is 
undamaged, it is divided at its fibrous, anterior attachment so 
that a survey of the joint surface is obtained. Access to the under 
side of the joint surface is gained by chiselling out a piece of bone 
about 1.5 cm, in diameter from the condyle near the infrapatellar 
ligament. Eeduction is effected by an elevator while constantly 
watching the joint surface and, if necessary, exerting pressure on 
the lateral side of the condyle. The cavity is filled with a bone graft 
from the crest of the ileum during counter-pressure from the 
joint surface and from the outer side of the condyle. Finally, the 
piece of bone is replaced and fixed by a couple of periosteal sutures; 
the attachment of the meniscus, if it has been spared, is sutured 
and the joint is closed. 

The leading principle in after-treatment ought to be: Short 
fixation, early mobilisation, late weight-bearing. It takes time 
before the reduced joint surface can bear the weight of the body, 
but movements in the joint should begin early to avoid stiffness. 
Fixation of the knee in plaster from 2 to 6 weeks is best. Weight- 
bearing should not be permitted until after 12 to 14 weeks. 

Less severe depressed fractures which do not need operative 
treatment require short fixation from two to four weeks in splints 
or plaster. AVeight-bearing is possible sooner where the joint sur- 
face has not been elevated, and may be permitted after seven to 
nine weeks. 

SpUtiing fractures. Manipulations correcting valgus or varus 
deformity combined with traction and compression of the condyles 
may succeed. Manual pressure is often not enough, but hammering 
or instrumental compression, as with Bdhler's calcaneus clamp, 
must be resorted to. Secondary dislocation may arise on fixation 
with plaster cast up to the upper part of the thigh. Fixation'of the 
fracture by hammering in nails tlrrough the condyles and then 
using plaster, is unreliable. Mikkelsen had secondary disloca- 
tion in three out of four operated cases. Landelius has proposed a 
simple and reliable method of reduction and fixation. Eeduction 
is attempted on a traction table. Keeping the traction, an incision 
is made on the medial and lateral sides of the condyles, after which 
they are bored through transversely. A double, metal wire is passed 
through the hole and secured on the lateral side by a small splinter 
of bone. By pulling the wire combined with manual pressure and 
hammering, the fragments are brought into the correct position. 
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The wire is secured on the medial side in the same way as on the 
lateral. The joint is not opened. This firm fixation ensures early 
mobilisation of the knee-joint. The method is not practicable in 
the case of comminute fractures. A metal bolt may be used in 
place of wire (V^'ebb, KiiER). The bolt is passed transversely 
tlirough the cond)des through a bored hole and provided with 
end-plates, wdiich come to rest on the surface of the bone on the 
medial and lateral sides, after which the condyles are screwed 
together and fixed with a nut. 

Prognosis. Experience gathered during the past 10 to 15 years 
has shown that the prognosis of intra-articular fractures of the knee 
is much better than formerly supposed. In spite of considerable 
anatomical deviations from the normal, good function of the knee- 


joint is surprisingly common. A state of valgus or varus is often 
met with, but as long as the knee is stable, this seems to be of 
minor importance. The knee seldom gets stiff. Bad functional 
results are generally due to the knee becoming unstable, especially 
with abnormal lateral mobility, Avhich is possibly at times due to 
damage to ligaments rather than to the actual fracture. Complaints 
of weak knees that give way, knees that are difficult to guide etc. 
are more common than direct complaints of pain. Bohler states 
that damage to the axis of the knee may give rise to a painful 
arthritis, which gets worse through the years, more and more 
restricting the mobility of the joint. In contrast, Mikkelsens, 
Hulten’s and Koch’s researches show that arthrosis deformans 
was very rare after intra-articular fractures of the knee. Even 
injured persons, who for years had suffered from unstable knees 
with great lateral mobility, presented no signs of arthrosis and on 
the whole no progression of the ailment. Hulten, especially, says 
that restitution after fracture of the knee-joint takes a long time. 
The function is in the main established after a year, but the pa- 
tient not unusually states that improvement has taken as much as 
three to four years. Abnormal lateral mobility can in time be 
remedied, now and then it may completely disappear. Especial y 
is to be noted, that a slight degree of lateral mobility immediate y 
after removal of the plaster cast need not have any serious pro- 


gnostic significance. ' , 

On re-examination of 1 26 patients with fracture of the upper en 
of the tibia Mikkelsen found 90 % quite capable of Avork in their 
previous occupations, 54 % were completely restored to hea 1 1, 
89 % were at work one year after the accident. Htjetbst foun 
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good results in 24 cases, fairly good in 8 and bad in 3 cases. Normal 
anatomical conditions were hardly attained in any of the cases. 
Koch found on re-examination of 112 patients only 8 % with bad 
results. 

Taking each single fracture type into consideration, it is generally 
agreed that unreduced severe depressed fractures have a bad pro- 
gnosis. Out of 9 non-operated depressed fractures Hulten found 
good results in five cases, fairly good in tlirec and bad in one case. 
In the five with good results there were depressions of about cm. 
Both in the one case witli a bad result and in the tliree ivith fairly 
good, abnormal lateral mobility rvas present. These cases involved 
depressions of from 2 to 3 cm., once, however, only 3 to 4 ram. 
In the latter case, a Stieda shadow was revealed on the radiograph 
as evidence of injury to the medial collateral ligament. Cubbins 
and associates announced in 1934 about 50 operated cases of 
depressed fracture with good results. In spite of accurate reduction, 
some of the cases were found with a slight state of valgus in the 
knee-joint. Flexion was restricted in some. Victor von Bahe 
examined 24 operated cases from Palmer’s clinic. In tluee cases 
ankylosis developed. Abnormal lateral mobility was absent in all. 
Flexion was in mo.st cases restricted, but usually satisfactory. 
The results are considered good in 16 cases, fairly good in five and 
bad in tliree, and were dependent on the reduction. 

In splitting fractures the ones splitting off the medial condyle 
of the tibia have less good prognosis than those in the lateral. In 
Hult]en’s material we read of 7 splitting fractures in the lateral 
tibial condyle with good results,- while five fractures splitting off 
the medial condyle showed good results in three cases and fairly 
good in two. Bicondylar fractures differ greatly in respect to dis- 
location and deformity of the joint. Hulten found good results 
in six cases out of ten, fairly good in two and bad in two. 


Own Material. 

In Drammen Hospital, Surgical dept., were treated 59 intra- 
articular fractures of the knee-joint in the 10-year period from 
1/1/31 to 1/1/41 comprising 51 fractures in the upper end of the 
tibia and 8 in the lower end of the femur. From 1931 to 1937 in- 
clusively there were 2 to 5 cases per annum, in 1938 seven, in 1939 
thirteen and in 1940 eleven cases, thus showiu g an obvious increase 
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over the past years. Of the injured 33 xvere males, 26 females. The 
distribution among the different groups of fractures was as fol- 


lows: 

^ . ^2 

Fractures m the lateral tibial condyle 19 iQ 9 

Fractures splitting off the medial tibial condyle .725 

Bicondylar fractures 13 3 5 

Marginal fractures 5 4 2 

Fractures of the intercondyloid eminence .... 6 3 3 

Fractures of the femoral condyles 8 6 2 


59 33 26 

The fractures in the lateral tibial condyle are distributed as 
follows: 


Depressed comminuted fractures 9 

Depressed comminuted fractures -|- fractures of the tibial meta- 

physis 5 

Depressed nou-comminuted fractures 2 

Splitting fractures 3 


The age distribution was fairly uniform. One fourth of the 
patients were under 30 years of age and about equally many over 
60. The largest number were in the age-group from 30 to 60 years. 
Koch found 31 % of the fractures in persons under 30 and 15 % 
over 60. 54 % occurred in persons aged from 30 to 60. Mikkelsen 
found 22 % over 60 years of age. Fracture of the tibial condyles 
is rare before the age of 20. On the other hand, fracture of the 
tibial spine is most common in young persons. Koch found half 
of the patients with fracture of the tibial spine under 20 years of 
age, and in this age-group these fractures constituted about half 
of all fractures in the upper end of the tibia. 

Etiology. Hospital records offered little help towards the study 
of the mechanism of the fractures. The commonest causes were 
motor-car collisions, bicycle accidents, falls when ski-ing, walking 
or running, falls down stairs or from a height and heavy loads 
falling on the leg. Half of the fractures were due to traffic accidents 
and sports injuries. There was no definite correlation between the 
different types of fractures and the accidents that caused them, 
nor could such correlation be expected, as it is the position and 
movement of the leg at the moment of the accident that determines 
the character of the lesion. Motor-car collisions, where the fender 
of the car struck the lateral side of the knee-joint, were in three 
cases recorded as being the cause of depressed fracture in the lateral 
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condyle of the tibia. Fracture of the tibial spine was four times due 
to falls when ski-ing. Koch found that this fracture was in nearly 
two thirds of the cases due to a bicycle fall. Koch explains the 
mechanism in the following manner; Whilst falling the patient 
stretches out his leg, the foot strikes the ground with flexed knee, 
whereby a rotation movement in the knee-joint is produced. 

In 10 cases fracture of the collum or capitulum fibulae was seen, 

3 times in depressed fractures, all accompanied by fracture of the 
tibial metaphysis, and 7 times in bicondylar fractures. Hulten 
found fracture of the fibula more frequently in depressed fractures 
than in unicondylar splitting fractures. Six patients, all of whom 
were men under 50 years of age, had other lesions in addition to the 
fractures of the knee, namely: Fractura humeri, fractura columnae. 
coxae and luxatio humeri, fractura cruris, fractura fcmoris and 
radii and two had concussion of the brain. In 3 cases the fracture 
Avas open, once in the upper end of the tibia and tivice in the lower 
end of the femur. 

Depressed commimtied fractures. In 5 cases there aa^s besides 
dejiressed fracture in the lateral tibial condyle also fracture of the 
tibial metaphysis. This latter shoAAmd little or no dislocation, a 
small angulation and slight lateral displacement. The depression 
in the articular surface of the lateral tibial condyle AA^as in most of 
these cases greater than in the purely depressed fractures. The 
joint surface AAms pressed doAA'n — 2 cm. Once occurred a com- 
minute fracture of the Avhole lateral tibial condyle. 

In the purely depressed fractures there AA'cre in 3 cases only 
small depressions of some feAA' millimetres. In three instances the 
depression AAms about cm. and in three about 1 cm. deep. Three 
times there Arms seen fracture of the lateral tubercle of the tibial 
spine. 

Depressed non-comminuted fractures. Only in one case Avas the 
lateral tibial condyle seen slightly depressed. 

Splitting fractures in the lateral tibial condyle. The lateral con- 
dyle of the tibia AA^as in all three cases separated by a fracture 
immediately lateral to the tibial spine, the lateral tubercle of Avhich 
in tAAm instances Avas found to be crushed. The condylar fragment 
Avas displaced laterally and distally and there AAms a state of valgus 
in the knee-joint. X-rays in one case revealed a Stieda's fracture 

4 X 20 mm in size. 

Fractures splitting off the medial tibial condyle. The fracture ran 
up into the knee-joint immediately lateral to the tibial spine or 

27 — kGlOS't. Ada chir. Scandinav. Vol. XCIV. 
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througli it. The nearest part of the joint surface of the lateral 
tibial condyle had been fractured in three cases and pressed down 
into the spongiosa of the condyle in the same way as in depressed 
fractures. In one case the posterior margin of the medial tibial 
condyle was separated. In two cases the fracture was merely a 
fissure, otherwise the dislocation was considerable, the medial 
condyle of the tibia being tipped over in a state of valgus and the 
lateral tibial condyle together with the crus displaced upwards 
and laterally with more or less outwmrd rotation. 

Bicondylar frachtres. These fractures were rather heterogeneous. 
Common to them all was the vertical fracture line up through or 
immediately lateral to the intercondyloid eminence combined 
with fracture through the tibial metaphysis. In 6 cases there were 
transverse fractures, in three oblique fractures, in three commi- 
nuted fractui'es and in one case a Y-shaped fracture. Only in five 
cases was there considerable dislocation. Often the fracture was 
merely a fissure. In two cases the lateral half of the external tibial 
condyle was separated. The fracture in the tibial metaphysis most 
frequently showed moderate dislocation, a slight angulation and 
lateral displacement. Only in one case was there lateral displace- 
ment of the bone throughout its whole breadth without contact 
between the fractured ends. 

Marginal fractures. In 3 cases the fracture was in the medial 
and in three in the lateral condyle of the tibia. In one case a some- 
w'hat larger fragment was separated antero-laterally on the ex- 
ternal condyle at the attachment of the tractus ileo-tibialis. Other- 
wise the fragments were the size of a bean or somewhat larger. 
One patient had a fracture of the shaft of the femur on the same 
side as the knee injury. 

Fractures of the intercondyloid eminence. As far as could be 
judged from the X-rays, the whole eminence was loosened at the 
base and there was no doubt a fracture in the anterior intercon- 
dyloid fossa in front of the eminence. There was no evidence of 
damage to the crucial ligaments. 

Fractures of the femoral condyles. In two cases the femoral con- 
dyles were forced apart from each other by the shaft of the femur 
and in 4 cases the lateral and in one case the medial femoral con- 
dyle was split off. In one case there was an epiphyseolysis without 
dislocation. Only in 2 cases did the fracture go through the artic- 
ular surface of the condyle itself, otherwise through the inter- 
condyloid fossa. In two cases the fracture was open. 
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Treatment. Witli some few exceptions, the patients were admitted 
to hospital shortly after the injury Avas sustained. A man, aged 38, 
with hicondylar fracture of the tibia Av^as not admitted until after 
3 months. He had been confined to bed at home with thrombosis 
in both legs and several pulmonary embolisms and on admission 
AA^as stiff in both knees and hips so that he could not sit up in bed. 
He was treated by massage and mobilisation. On discharge after 
5 AA^eeks he could flex the injured knee some feAA^ degrees. SeAmral 
of the patients AAuth fracture of the tibial spine AAnre also admitted 
several AA^eeks after the injurj'-, one of them nearly 6 months later. 
Apart from the last-mentioned, they soon became free of symptoms 
after some weeks’ immobilisation in a plaster cast. 

A boy aged 11 Avith open bicondylar fracture in the loAver end 
of the femur finally had to haAm the leg amputated at the thigh 
on account of infection. In the case of a man aged 41 with open 
fracture of the lateral femoral condyle, a usual rcAusion of the 
AA'ound AA^as carried out. Otherwise operative treatment Aims 
employed only in three cases, all being splitting fractures in the 
upper end of the tibia and in all cases arthrotoni}’- aa'rs performed. 

1. A man, aged 26, AA'ith splitting fracture in the lat. tibial condyle. 
Artlirotomy by lateral parapatellary incision. The lateral fragment was 
fixed and could not be brought into position. The patient was further 
treated with plaster. 

2. A woman, aged 64, AA-ith fracture splitting off the medial tibial 
condyle. On artlirotomy AA^as found a fracture 1 cm. in Avidth directly 
lateral to the intercondyloid eminence. The anterior crucial ligament 
together with a small piece of bone Avas aAmlsed from its attachment 
to the tibia. Reduction aavas successfully accomplished. The injury to 
the anterior crucial ligament Avas not repaired. To hold the fracture in 
position a Kirschner’s clamp Avas applied so that the condyles Avere 
pressed together. Calcaneus traction and posterior plaster splint Avere 
applied. The position at the seat of fracture Avas avoU maintained. She 
got the leg free after six AA'eeks, and could put AA’^eight on it after 12 
Aveeks. 

3. A AAmman, aged 65, Avith bicondylar fracture. On artlirotomy the 
anterior crucial ligament Avas found torn across and the anterior me- 
niscus loosened and lifted up. Reduction failed. The joint AAms closed 
and plaster applied on the extended knee. X-ray examination after the 
operation shoAA^ed that the position had become Avorse and that there 
had developed a considerable varus deformity. On discharge 8 AA’-eeks 
later the patient had abnormal lateral mobility in the knee-joint. 

Otherwise the fractures were treated by manipulations, now and 
then on a traction table Avith Bohlers calcaneus clamp on the 
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condyles. Fixation was accomplished by a plaster cast reaching 
to above the middle of the thigh, sometimes combined with a 
calcaneous traction. Eeduction resulted in most cases in little 
change in the situation so that the fractures were allowed to heal 
in malposition often little different from the original one. Thus 
all the depressed fractures healed without elevation of the artic- 
ular surface. In fractures splitting off the medial tibial condyle 
and once in bicondylar fracture, fixation was attempted by a 
plaster cast + different arrangements with ICirschner's wires. 
In one case a wire was inserted into the internal condyle of the 
tibia from the medial side, three times 2 wires were inserted through 
the tibial condyles. The leg with the wires was then fixed in plaster. 
One of these patients, a woman aged 79, contracted peroneus 
j)aralysis and decubitus on the outside of the knee and died at 
home shortly after her discharge. A few times a Kirschner’s 
clamp was used in such a wmy that the condyles were pressed 
together thereby. Thus, in the case of a man aged 42, where 
reduction had been successful, a clamp was adjusted in such a 
way that the tibial condyles were pressed together transversely, 
another clamp so that the pressure from the medial side rested on 
the internal femoral condyle and from the lateral side on the out- 
side of the plaster cast. With this arrangement it was not possible 
to maintain the position, which in the end became about the same 
as before reduction. On removal of the clamps after 4 weeks, the 
patient had complete peroneus paralysis. 

The fixation was in general maintained 3 to 8 weeks, the longest 
period being 12 weeks. In a case of bicondylar fracture secondary 
dislocation developed when the plaster was removed after 5 weeks 
as the condyles bent over into a state of varus. Weight-bearing 
was generally permitted 7 to 12 weeks after the injury. Puncturing 
of the knee-joint was not regularly performed. 

Post-investigation. 51 of the injured were post-examined in 1942 
1 to 10 years after the accident, 47 were examined clinically and 
radiologically, 4 only by inquiry forms. 4 had died, 3 could not be 
traced and a boy aged 11 with open fracture in the lower end of 
the femur was not summoned on account of amputation of the leg 
at^ the thigh. Several stated that recovery had taken a long time, 
sometimes a number of years. 

For purely practical reasons the patients re-examined are di- 
vided into two groups; 1. Fractures Avithout or with minor dislo- 
cation. 2. Fractures with dislocation. More than half of the cases, 
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28 ill all, fall witliin tlie former group. These fractures really pre- 
sent no problem as regards treatment and prognosis. They include 
the fractures of the intercondyloid eminence, the marginal frac- 
tures, 4 dejiressed fractures, 2 fractures splitting off the medial 
tihial condyle,.? hicondylar fractures and 3 fractures of the lower 
end of the femur. The result as regards function was in all these 
cases good with exception of 2 cases, depending on special circum- 
stances. The patients stated that the knee was quite well or that 
they had quite insignificant inconveniences. On examination 
complete mobility had been restored, good axis and no abnormal 
nlobilit)^ One of the unsuccessful cases was a woman, aged 56, 
who on examination was being treated for general paralysis in the 
medical department of the hospital. Her knee was painful with 
severe arthrosis deformans and abnormal lateral mobility, jirobably 
due to her syphilis. The other was a man, aged 43, with hicondylar 
fracture. After the injury he had been confined to bed at home 
for three months with bilateral thrombosis and several pulmonary 
embolisms before being sent to hospital and was by that time so 
stiff in both legs that he could not sit up in bed. On re-examination 
he was suffering from an almost rigid knee with pain and slight 
abnormal lateral mobility. He could only walk short distances 
and with much pain. 

Of the 23 fractures Avhich showed considerable dislocation 9 
were depressed fractures, 3 splitting fractures in the lateral tibial 
condyle, 4 fractures splitting off the medial tibial condyle, 5 bi- 
condylar fractures and 2 fractures of the lower end of the femur. 
It is particularly these fractures that are of interest as regards 
treatment and prognosis. 

De'pressed fractures. Four Avere cured with good results. All were 
fully capable of work, Avalked without limping, but stated that the 
knee was Aveaker than before the injury, that it hurt on making 
a false step, after undue exertion etc. All shoAved a slight state of 
valgus in the knee-joint. Tavo had had depressions of about 1/2 
cm. and tAvo of about 1 cm., one of whom at the same time had a 
comminuted fracture of the upper part of the tibia. 

In 2 patients, one Avith a depression of about 2 cm. and accom- 
panying oblique fracture of the tibial metaphysis, the other AAuth 
considerable depression of the posterior part of the articular sur- 
face of the lateral condyle, the results were found fairly satisfac- 
tory. Both patients shoAved a state of valgus in the knee-joint, 
but no abnormal lateral mobility. In one of the patients flexion 
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did not pass a riglit angle. The subjective troubles were very 
moderate. 

Three patients had considerable inconveniences. They com- 
plained that the knee was weak and easily gave way. All had 
valgus deformity and lateral mobility. None of them could hop on 
the leg. Two could flex the knee to a right angle. The third had 
coarse crepitation and radiographic signs of arthrosis deformans. 
In these ])atients there was depression of the articular surface 
of ^/n, 1 and l*/o cm.j the last accompanied by comminuted frac- 
ture of the whole lateral tibial condyle and oblique fracture through 
the upper part of the tibia. 

The permanent injurj^ after depressed fractures of the lateral 
tibial condyle was due first and foremost to a state of valgus in the 
knee-joint, and to reduction of the stability of the joint, in the 
unsuccessful cases with perceptible abnormal lateral mobility. 
The defor Illation and depression of the articular surface of the 
condyle remained unchanged in these non-operated cases. No cer- 
tain prognosis can be made solely on the extent of the depression. 
Of 3 patients with depression of about 1 cm. 2 had a stable knee- 
joint, 1 an unstable knee with lateral mobility. One patient with 
a depression of about 2 cm. liad a knee that was certainly weak 
but without clinical signs of lateral mobility. On the other hand, 
in one case a k '2 cm. depression caused an unstable joint. No spe- 
cial investigations were made by X-ray photography or translumi- 
nation to ascertain whether a possible damage to ligaments played 
any part in the abnormal lateral mobility. 

Splitting fraciitres. All splitting fractures with dislocation except 
the one operated case, had healed in malposition, in most cases 
with alteration of the axis of the leg Iti valgus or varus direction. 
The fracture gap was found filled with condensed bone of irregular 
structure with the condyle up to 1.5 cm. too broad. The functional 
and anatomical results showed close concordance. 

The 3 splitting fractures in the lateral tibial condyle all showed 
a slight state of valgus in the knee-joint, but otherwise satisfactory 
conditions with complete mobility without lateral mobility. The 
patients could walk without limping, were fully capable of work 
and had small subjective troubles, chiefly a feeling that the knee 
was not so strong as before the injury. 

All the 4 patients who had sustained fractures splitting off the 
medial tibial condyle showed bad results. The operated patient, 
despite that the fracture had healed in an ideal anatomical position. 
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]iad thxee years after the injury a knee that was stable with no 
tenderness, but almost rigid with flexion of only 30° from the normal 
initial position. The other 3 had considerable inconveniences. 
They complained that the knee was weak and easily gave way, 
that it hurt on making a false step, in lifting, when walking on 
uneven ground, and that it felt stiff. A state of varus was noted 
in all three patients, and it seemed as if the crus was laterally 
displaced in the knee-joint. Two could flex the knee to the full 
extent, one only 60°, whilst all had a defect of 6 — 15° on full ex- 
tension. Two had slight abnormal lateral mobility, none of them 
could hop on the leg. The peroneal paralysis that occurred in one 
case had completely disappeared one year after the injury. 

In three of the patients with bicondylar fracture satisfactory 
conditions were found. Two of them stated that the knee was just 
as well as before the injury, the third had minor subjective in- 
conveniences, being fully capable of work as a lumberman with a 
knee with good mobility and only a slight degree of valgus. The 
result was bad in two. A corpulent woman, aged 60, who 4 years 
previously had been operated with resulting aggravated disloca- 
tion, was entirely disabled and could hardly stand on the leg, 
which showed a severe state of varus and lateral mobility in the 
knee-joint. A man, aged 24, who had sustained fracture with 
moderate dislocation, had a knee with good axis and complete 
mobility, but unstable in the lateral direction. (Received 20 % 
disability allowance from the State Insurance Rund.) 

Of the 5 post-investigated fractures in the lower end of the femur, 
the two showing considerable dislocation showed great incon- 
veniences. A man, aged 67, with bicondylar fracture, the disloca- 
tion of which was only partly reduced, was lame and had pain in 
the knee. There was severe crepitation in the knee-joint, which 
could be flexed to a right angle. A 41-year-old man with open 
crushing fracture of the lateral femoral condyle and a wide opening 
into the knee-joint had a weak, unstable knee with abnormal 
lateral mobility, a state of valgus, and greatly restricted mobility. 

Arthrosis deformans. The X-rays during the post-investigation 
revealed marginal exostoses in nearly half of the patients. With 
few exceptions, these exostoses were small and could not be re- 
garded as indicative of progressive arthrosis deformans. In some 
cases they were so small that they probably could be regarded as 
normal for the patient’s age, sometimes they were equally large in 
the um'njured knee, and sometimes the X-rays showed that they 
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had remained nnclianged, often over many years. Only in the 
previously mentioned patient with syphilis and general paralysis 
was there noted a distinct progression in the affected joint. In the 
latter patient, who had sustained fracture of the intercondyloid 
eminence, was found severe arthrosis deformans. In three others 
was found coarse crepitation, but the X-rays revealed only small 
marginal exostoses. All were aged, two had sustained depressed 
fractures and one a fracture splitting off the medial tibial condyle 
healed in malposition. In none of these cases had there occurred 
any aggravation of the condition as indicative of a progressive 
disease. Arthrosis deformans seems thus to play a small part in 
fractures of the knee. 


Discussion. 

The treatment of the intra-articular fractures of the knee at 
Drammen Hospital has not been a subject of special attention. 
The fractures have been treated without uniformity, sometimes it 
might perhaps be said, almost fortuitously, especially as regards 
the operative treatment. Many of the fractures were allowed to 
heal with considerable malposition. None of the depressed frac- 
tures were operated, although in several cases there existed rather 
extensive depression. In the way the operative treatment was 
performed, it failed in two cases. The main principles of treatment 
were: Short period of fixation, early mobilisation, late weight- 
bearing, but as far as can be judged from the radiographs and 
journals, the period of fixation and wfren weight-bearing was 
allowed, were not specially adjusted to the nature of the fracture. 
The methods of fixation employed, as with Kirschner clamps and 
Kirschner wires, proved both unserviceable and dangerous and 
can certainly be replaced by better and firmer methods of fixation 
with better prospects of earlier mobilisation of the knee. Bad 
functional results, with a few exceptions, were only seen in cases 
W'here the fractures had healed in malposition. The function of the 
joint proved on the whole better than ought perhaps to be expected, 
considering the deformity following the fracture. Complete dis- 
ablement wdthout walking ability was found only in one case. 
When the functional result can be termed good dn nearly three- 
fourths of the cases, the reason is that in more than half of the 
cases small fractures were in question and fractures without dis- 
location. As it is, in the first place, the reduction of the stabilit} 
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of tlie knee-joint that plays a part in the bad cases, there is reason 
to suppose that injuries to the ligaments maj’' be of importance. 
On artlirotomy was seen in two cases disruption of the anterior 
crucial ligament, and on post-investigation the X-ray picture 
revealed in 4 cases a Stieda shadow as indicative of damage to the 
medial collateral ligament. 

There is reason to .suppose that if reduction and fixation of 
these fractures could result in correct anatomical position, also 
the functional results would be better, but for this pur-pose opera- 
tive treatment must be employed more frequently than is dealt 
with in this material. General rules cannot be laid down. Kegard 
must be paid, not only to the deformity of the knee-joint due to 
the fracture, but also to the patient’s age, his condition generally, 
occupation etc. It cannot be overlooked that operative treatment 
of these fractures is often difficult, and that there is a certain 
degree of danger that the prognosis will be rendered less favour- 
able by the operative injury, if the correction of the malposition 
fails. 

In splitting fractures the goal may certainly be reached in many 
cases by minor operations without arthrotomy. The most expe- 
dient procedure is probably reduction on a traction table "with the 
drawing together and fixation of the condyles by means of wires 
(Landelius) or by metal bolts (Webb, Ki/er). Operative treat- 
ment of depressed fractui-es demands arthrotomy. The greater 
the depression, state of valgus and abnormal lateral mobility, 
the more will operative elevation of the de])ressed articular surface 
be indicated. If conservative treatment jiroves unsuccessful, the 
operation can be performed later and even a long time after the 
fracture has become consolidated. 


Summary. 

After a survey of the types of fracture, the mechanism thereof, 
accompanying injuries to menisci and ligaments, treatment and 
prognosis, an account is made of an investigation of 59 intra- 
articular fractures of the upper end of the tibia and lower end of 
the femur treated at Drammen Hospital in the period 1/1/1931 
to 1/1/1941 comprising 51 fractures of the tibia and 8 of the femur. 
19 of the fractures were located in the lateral tibial condyle, in 
7 cases the medial condyle of the tibia was split off, in 13 cases 
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tile fracture was bicondylar, in 6 cases were found small marginal 
fractures of the tibial condyles and in 6 cases isolated fracture of 
the intercondyloid eminence. Of the 19 fractures in the lateral 
tibial condyle 14 were comminuted depressed fractures, including 
6 with fracture through the tibial metaphysis at the same time. 
Two were non- comminuted depressed fractures and three were 
splitting fractures. Operative treatment was adopted only in three 
cases, all being splitting fractures, in two of which the reduction 
was unsuccessful. None of the depressed fractures were operated. 
In most cases the fractures were treated by manipulations resulting 
in imperfect reduction, so that the fractures healed in a bad ana- 
tomical position. In the year 1942 61 of the patients were post- 
examined, 47 clinically and radiologically, 4 by inquiry forms. 
The results were found satisfactory in 38 cases, and bad in 13. 
In 28 cases we had to do with fractures without or with only slight 
dislocation. The bad results were due first and foremost to the 
fact that the knee became unstable with abnormal lateral mobility, 
and were seen, with a few exceptions, in cases where the fracture 
had healed in malposition with alteration of the axis of the leg in 
valgus or varus direction. Arthrosis deformans played an unim- 
portant part. It is assumed that the prognosis can be improved by 
better reduction and fixation, but for this purpose it is necessary 
to adopt more frequent operative treatment than is stated in this 
material. 


Ziisammenfassung:. 

Nach einer Irurzen tfbersicht liber Frakturtypen, Bruchmecha- 
nismus, begleitende Meniscus- und Ligamentschaden, Behandlung 
und Prognose wird izber eine Untersuchung von 59 intraartikularen 
Prakturen im oberen Tibia- und unteren Pemm’ende, behandelt 
im Krankenhause in Drammen vom ^/i 1931 bis ’■/i 1941, berichtet. 
51 Prakturen in der Tibia und 8 im Pemur. i9 der Prakturen 
waren im lat. Tibialcondylus lokalisiert. 7 Mai war der mediale 
Tibialcondylus abgesprengt, 13 Mai war die Praktur bikondylar, 
6 Mai wurden Kantenabsprengungen gefunden, 6 Mai isolierte 
Praktur der Eminentia intercond. Von den 19 Prakturen im lat. 
Tibialcondylus waren 14 Kompressionsfrakturen, davon 5 mit 
gleichzeitiger Praktur in der Tibialmetaphyse, 2 nicht komminu- 
tive Kompressionsfrakturen und 3 Spaltbriiche. Die Behandlung 
war nur drei Mai und zwar alle Male bei Spaltbriichen operativ, 
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zwei Mai ohne dass die Reposition gelang. Keine der Kompres- 
sionsfrakturen wurde operiert. Die Reposition war in den meisten 
Rallen nur manuel und mangelhaft, so dass viele Rrakturen in 
Rehllage zukeilten. 51 der Patienten wurden im Laufe des Jalires 
1942 nackuntersuolit, 47 kliniscli und rontgenologiscli, 4 durch. 
Pragebogen. Das Ergebnis wurde in 38 Eallen befriedigend, in 1.3 
Pallen scblecbt befunden, 28 Mai handelte es sicli um Erakturen 
obne Oder mit unbedeutender Dislokation. Die scblecliten Ergeb- 
nisse riilirten vor allem von einem scbwaclien, unsicberen Knic 
mit abnormer Seitenbewegliclikeit ber und vnirden bis auf wenige 
Ausnabmen bei Erakturen befunden, die in Eebllage mit Veran- 
derung der Axe des Reins in Valgus- oder Varusricbtung zugebeilt 
waren. Arthrosis deformans spielte nur geringe Rolle. Es ist 
Grund anzunebmen, dass die Prognose durcb bessere Reposition 
und Eragment-Eixation giinstiger werden Icann, docb ist bierzu 
baufigere operative Bebandlung, als in diesem Material statt- 
gefunden, erforderlicb. 


Bdsumd. 

Apres un bref aper 9 u sur les differents types de fractures, sur 
le mecanisme des ruptures, les Idsions du menisque et des liga- 
ments qui raccompagnent, ainsi que sur le traitement et la pro- 
gnose en rapporte des recberches faites sur 59 fractures intra- 
articulabes a I’extremite superieure du tibia et inferieure du femur, 
traitees a bHopital de la Ville de Drammen dans la periode de- 
cennale du b/-1931 au ^/i-1941. 61 fractures du tibia, 8 du femur, 
19 fractures etaient locabsees a la tuberosite externe, dans 7 cas 
la tuberosite interne detacbee, 13 fois la fracture etait bicondylaire, 
6 fois on avait constate des debris aux bords, dans 6 cas la fracture 
isolee de Peminentia intercondylaire. Sur les 19 cas de fractures a 
la tuberosite externe il y avait 14 fractures comminutes par com- 
pression dont 5 comportaient en meme temps la fracture de la 
metapbyse du tibia, 2 etaient des fractures comprimees non com- 
minutes et 3 etaient des ruptures en fcnte. Le traitement a ete 
operatoire seulement 3 fois — toujours en cas de fractures en fente; 
2 fois sans que la reposition reussit. Aucune des fractures par com- 
pression n’a ete operee. La reposition etait dans la plupart des 
cas seulement manuelle et d4fectueuse et par consequent beaucoup 
de fractures etaient gueries en position imparfaite. 51 patients ont 
ete reexamines dans le courant de 1942: pour 47 cas Texamen a 
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ete Clinique et radiologique, pour 4 cas Texamen a ete fait a Taide 
de formulaires. On a constate des resultats satisfaisants en 38 cas, 
mauvais en. 13 cas. En 28 cas il s'agissait seulement de fractures 
sans dislocation ou avec une dislocation de moindre importance. 
Les mauvais rdsultats etaient dus en premier lieu a un genou quel- 
que peu infirme avec mobilite laterale abnorme et ont ete constates 
a peu d ’exceptions pres dans les fractures gueries en position 
imparfaite avec deplacement de Taxe de la jambe dans un sens 
ou dans T autre. L’ arthrosis deformans jouait un petit role. II y 
a raison de croire que la prognose pent etre amelioree par une re- 
position plus soignee et une meilleure fixation des fragments, 
mais pour cela est exige un traitement operatoire plus frequent 
que dans les cas du materiel etudie. 
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Von 

.Or. GHR. VAN GELDEREN, Amsterdam. 
(Mit 1 Abb.) 


))Defense musculaire« bedeutet einen Zustand ortlicber oder 
allgemeiner u,nwillkiirlicher Muskelspannung cler anterolateralen 
Baucliwand, ■welcher man bei Bauclipatliologie aller Art begegnet. 
Es hanclelt sich urn einen gleiclimassigen, praexistierenden Wider- 
stand, der also nickt erst als Folge der kliniscben Untersuchung, 
der Palpation bzw. des Versuchs entstebt sein etwaiges Vorhan- 
densein zu priifen. Diese defense musculaire ist von grosser prak- 
tisck-diagnostischer Bedeutung; dennoch ist ilir Entstehungs- 
modus nicht vollig gekliirt. Das Mass der defense wird von aller- 
kand nebensachliclien Umstanden initbelierrsclit: akute Patlio- 
logie, jugendlickes Alter und ISTervositat fordern die Muskel- 
spannung, Baucbwandiiberdehnnng scbwacbt dieselbe. Neben 
einer defense musculaire gelien oft andere Erscheinungen, Hj^er- 
astkesie {))tenderness<() einher. HEADseke Zonen sind .Gebiete der 
Korperwand oder der Gliedmassen, in welche Sekmerzen viszera- 
ler Herkunft »ausstrahlen<(, d. k. ansekeinend verspiirt werden. 
In derartigen Gebieten kann nebenbei oberflacklicke Hyper- 
astkesie, auck Hyperalgesie vorhanden sein. Es konnen sick sogar 
ausserlick sicktbare vasomotorische und pilomotoriseke Eeak- 
tionen in HEADSchen Zonen ereignen. Sckliesslick soli es in be- 
sonderen Fallen in HEADseken Zonen leicktere Muskelspannung 
geben. Demzufolge verwundert es nickt, dass defense musculaire 
and HEADseke Zonen manckmal mekr oder weniger mi:Zusam- 
menkang betracktet werden, wie es auck in dieserd Beitrag der 
Fall ist. 
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Wie auch sonst gibt es in dcr bier beliandelten Materie einen 
prinzipiell anmutenden Gegensatz der Ansicbten des »inneren« 
ifediziners und des Cliirurgen, m. E. zu Unxecbt. Dement- 
sprecliend ist es meine Absicbt, Iiier eine gut begriindete Auf- 
fassung, zu welcher sicli Axzte der verscbiedenen Teildisziplineoi 
bekennen konnten, zu entwicklen. 

Dem Chiriu'gen ist defense musculaire nahezu gleichbedeutend 
mit entziindlicber Baucbpathologie und Beteiligung des parieta- 
len Baucbfells; Sluskelspanmmg der anterolateralen Baucbwand 
infolge etwaiger auf ein Viszeralorgan besclirankter Patbologie 
sclieint ibm kaum glaubliaft. In der Cliirurgie ist von HEADscken 
Zonen selten die Rede, Die innere Medizin dagegen ist von der 
Realitiit und der diagnostiscben Bedeutung der HEADscben 
Zonen iiberzeiigt. Dies liegt auf der Hand, sind dock die Namen 
prominenter Llediziner ■ — Boss, Mackenzie, von BekgjUann — 
mit diesem Begriff verkniipft. 

Mancbmal wird von der inneren Medizin die Existenz nabezu 
aller lokalisierter Organsclimerzen des Korperinnern verneint: 
es soli sick die Eingeweidepathologie als Sckmerz nur mittels 
Ausstraklung in die Korperwand usw, bemerkbar macken; referred 
pain. Grosse Bedeutung kat dabei das Prinzip der Metameiie 
(Segmentalanatomie); die Irradiation finde statt in dasjenige 
Dermatom kinein, das der tkeoretiscken Metamerie des erkrank- 
ten Bauchorgans • — etwa Darmteils • — entsprickt. Dieser Vor- 
stellung gliedert sick oft der Gedanlce an, es sei auck die defense 
musculaire z. B, einer Appendicitis eine Manifestation der glei- 
cken, rein tkeoretiscken Darmmetamerie (der Appendix), Der- 
artige Auffassungen teilt nakezu kein Ckirurg; in diesem ablek- 
nenden Sinn kaben sick Cope und Leriche am deutlicksten aus- 
gesprocken. Die Muskelspannung bei der Blinddarmentziindung 
ist nickt der Darmmetamerie entspreckend lokalisiert, sondern 
sie entsprickt der Lage des Appendix im indmduellen Entziin- 
dungsfall. Die defense musculaire passt der Lokalisation nack 
somit nur zur Metamerie des an der Entzundung beteiligten Peri- 
toneum parietale. Dementspreckend ist die Muskelspannung im 
Gallenblasengebiet bei einer subkepatiscken Appendicitis vor- 
kanden und feklt dieselbe, oder tritt sie erst spat in Ersckeinung 
bei retrocacaler, extraperitonealer Appendicitis. 

Auck sitzt die Muskelspannung der Sigmoiditis diverticularis 
• — klinisck Appendicitis links — segmentalanatomisck nickt tiefer 
als diejenige einer normallokalisierten Blinddarmentziindung. 
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Dennoch ist theoretiscli, und auch der Innervation nacli ein 
wesenthclier nietamerer Uiiterschied von Caecum und Siamoid 
anzunehmen. 

die Sclimerzempfindlichkeit der inneren Organe betrifft 
le eiten Lennanders, derzeit wurde den Eingeweiden jegliche 
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Sensibilitat abgesproclien, sind voriiber. Oliiie die gelegentliclie 
Eealitiit HEADscber vollig zii verneiiieii, sind mebreie 

Ghirurgen von direktcr, lokalisierter Scbmerzempfindlicbkeit der 
Eingeweide iiberzeugt, so z. B. Leriche. Nebenbei wird aucb re- 
ferred pain gefiiblt, vielleiclit anck einmal mix dieser. Head selber 
war der Meinung, dass zu der Patkologie seroser Hoklen, z. B, 
zur Peritonitis, keine Sckinerzirradiation und anck keine ober- 
fliicklicke H}Trerastkesie gekore. Beide seien nur Beglcitersckei- 
nnngen viszeraler Organpatkologie. 

Ein bedeutsainer Teil der medizinisck-ckirurgiscken Kontro- 
verse erklart sick ans der Tatsacke, dass die detaillierte spezielle 
Diagnostik bei offenem Bauch, soinit die cbirurgiscke, der kli- 
nisckcn und rontgenologiscken Diagnose der inneren Medizin 
nberlegen ist. Was der j\Iediziner als Folgen viszeraler Patkologie 
— z. B. Gallenblasenkydrops oder Steinlvolik — betracktet, kann 
sekr wokl in der begleitendcn parietalen Pericholecystitis be- 
griindet sein. Und mancke gedeclcte Magenperforation entzieht 
sick der inneren Diagnostik. Dieser Umstand verringert die Be- 
weiskraft aller Kasuistik, der keine operativen Befunde zugrunde- 
liegen, sckaltet -dieselbe m. E. aus. Eine woklbegriindete Auf- 
fassung in der einscklagigen Materie kann nickt nur aus Erwa- 
gungen gefolgert werden. 

Grosse Bedeutung ist den modernen Method en variierter ort- 
licher und Leitungsaniisthesie beizumessen. Sie ennoglichen die 
Beantwortung inehrerer Fragen. Die entsprechenden Verfahren 
sind immerhin nickt alle neu, und schon vor z^yanzig Jahren haben 
Lawen, ICappis und Kulenkampf sick derselben bedient. Diesen 
Autoren und auch Alvarez verdanken wir grundlegende Dateii, 
die allerdings nickt das Gesamtproblem umfassen. Diese alteren 
Forsckungen wnrden von voN Bergmann angeregt. Einige Be- 
merkungen tiber die Wege der Eingeweidesensibilitat sind vor- 
auszusckicken; sie befassen sick besonders mit den Bauck- 
organen. Die Nn. vagi sind an dem Zustandekommen von Ober- 
baucksckmerzen nickt beteiligt, sie steuern auck nickt zu Sckmerz- 
ausstraklung bei. Die Nn. vagi dienen nur organspezifiscken Eei- 
zen, wie auck der Beckenparasympatlucus (Nausea, Orgasmus, 
usw.). Dock folgt ein Teil der zu Erbrecken fiikrenden Ober- 
bauckreize, genau so wie die Sckmerzreize, syinpathischen Ner- 
venwegen der Nn. splancknici. Der N. pkrenicus ist auck der sen- 
sible Nerv des Zwerckfells. Die Schinerzfasern des Herzens zieken 
durck sympatkiscke Baknen zu den kokeren tkorakalen Rr. 
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communicantes. Die Vagusaste fiiliren die niclit schmerzenden 
Beize, welche den bekannten negativen Tropien zugrundeliegen. 

Sclimerzreize aus dem sonstigen Bauchraum gelien iiber den 
Lendensympathicus und nber dessen boliere Rr. communicantes. 

Einige metbodiscb wicbtige anatomiscb-topograpbische Tat- 
sacben sind noch zu erortern. Im Brustkorb feblt leider die Mog- 
licHceit der Unterbrechung der viszeralen Innervation obne gleicb- 
zeitige Ausschaltung der parietalen Nervenstamme der gleicben 
Segmente (die Interkostalncrven erholen sich allerdings eber). 
Im Tborakallgebiete liegen die Grenzstrangganglien den Nn. in- 
tercostales zu nabe; woran aucb ibrc gesonderte Novokainisation 
bzw.. Alkobolisation scbeitert, Im unteren Brustkorb konnen we- 
nigstens die Splancbnicuswnrzeln ■ — sie liegen welter ventromedial 
— gesondert novokainisiert werden, bei erbaltener Parietalsen- 
sibilitat. Entsprecbendes vermrklicbt die sog. Splancbnicus- 
anasthesie (KAppis), die am Ganglion coeliacum beilaufig aucb 
die Vagiisfasern unterbricbt. Scbliesslicb lasst die Novokainisa- 
tion des Lendengrenzstranges, der vor dem Psoasmuskel von den 
Lumbalnervenstammen weit entfernt ist, dieselben unberiibrt; 
sie ist eine ausscbliesslicb viszerale Sensibilitatsblockade. 

Die Paravertebralanastbesie unterbricbt sofort neben der 
IVirbelsiiule sowolil die Nn, intercostales bzw. lumbales, als deren 
Rr. communicantes und gelegentlicb aucb die entsprecbenden 
sympatbiscben Grenzstrangganglien: parietale und viszerale 
Anastbesie. Dasselbe erreicbt irgendeine Metbode giirtelformiger 
Spinalanastbesie: icb ziebe die peridurale, scbarf segmentbegrenzte 
Betaubung mittels einer viskosen Pantokainplombe (Goepel) vor. 
Die altbergebracbte subaracbnoidale Lumbalanastbesie mit ibren 
unberecbenbaren und unscbarfen Begrenzung und ibren Risikos 
eignet sicb nicht zu dieser Untersucbung. Ausscbliesslicbe Be- 
taubung der Korperwand erhalt man mittels interkostaler Ein- 
spritzung in einiger Entfernung von der Wirbelsaule: die Rr. 
communicantes bleiben frei. Die Narkose kommt fiir eine Unter- 
sucbung, die sicb auf die subjektiven Angaben der Patienten 
stutzt, nicbt in Betracbt. 

Man konnte sicb fragen, ob es stattbaft sei, an Patienten Unter- 
sucbungen vorzunebmen, die docb eigentlicb Versucbe sind. Die 
Antwort lautet dabin, dass derartige Untersucbungen mancbmal 
nicbt nur stattbaft sondern sogar indizieru sind. Der palliative 
Ei’folg der paravertebralen oder Splancbnicusanastbesie iibertrifft 
bei mancber Kolik denjenigen gewobnheitsmassiger Opiatinjek- 

28 — Ada cJiir . Soavd ^ nuv . Vol . XCIV . 
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Lionen, denen Spasmolyticis zugesetzt sind. Manche der hier 
erwahnten Novokaineinspritzungen dient zugleich der operativen 
Hilfe, indem sie die Narkose iiberfliissig mackt, Bisweilen tritt 
die Periduralanasthesie an die Stelle der Narkose zur Ermog- 
licliung einer ausschlaggebenden Palpation. Dann und wann 
fiibrt elelctive Novokainisation eine diagnostiscbe Entscbeidung 
berbei, die auf andere Weise unerreicbt geblieben ware; eine 
scbarfe Indikation kann derselben aucb entstammen. Es gibt 
soniit zabireicbe mediziniscb etbiscb verantwortete Gelegenbeiten 
zur Sammlung kliniscber Daten zum Studiuni der defense mus- 
culaire und der HEADscben Zonen. 

Im nnnmehr Eolgenden bedentet ein Patient mit ... z. B. 
Hydrops vesica e felleae , . . , dass sick an diesem auf dem Opera- 
tionstisck aucb nicbts Anderes berausgestellt bat; dies ist nicbt 
stets besonders bemerkt. Und jetzt zuerst einige der cbirurgiscben 
Klinik entlebnte Tatsacben, die den Folgerungen dieses Aufsatzes 
zugrundeliegen. 

Falls bei eineni Patienten mit palpableni Widerstand recbts im 
Oberbaucb — etwa mit (geringer) Sluskelspannung daselbst — 
und vielleicbt Kolikscbmerzen, der Scbmerz vollstandig durcb 
ausscbliesslicbe Splancbnicusanastbesie verscbwindet, kann von 
einer Peiicbolecystitis bei Empyem der Gallenblase nicbt die 
Kede sein. Sollte Paravertebraleinspritzung an Tb, 9' — 10 dasselbe 
erreicben, so ist Nierenpatbologie und aucb etwa subbepatiscbe 
Appendicitis ausgescblossen. Die paravertebrale Blockade von 
Tb. 12 — L. 2, der Weg der viszeralen Nieren- und Appendixsen- 
sibilitat, niitzt dann nicbts. Die Operation wird dann zeigen, dass 
nicbt peritoneal-entziindlicbe Gallenpatbologie vorliegt. Jede der 
beiden Anastbesieformen wird an sicb etwa vorbandene defense 
musculaire bebobeu baben, sowie aucb alle moglicben Maui- 
festationen einer HEADScben Zone (recbtsseitiger Guxtel-, Riicken- 
oder Scbulterscbmerz). Letzteres erreicbt aucb die ausscbliesslicb 
parietale (interkostale, nicbt-paravertebrale) Novokainisation; 
der innere (Kolik) scbmerz dauert dann uneingescbranlct fort. 
Subkutane Anastbesie im einscblagigen Gebiete kann aucb er- 
folgreicb sein; sie andert die Muskelspannung jedocb nicbt. 

In einem abnlicben Falle, in welcbem die starke defense mus- 
culaire es kaum erlaubt, eine etwaige Organvergrosserung beraus- 
zupalpieren, bebebt die ausscbliesslicb viszerale Betaubung das 
Gefiibl der inneren Spannung oder sogar des Kolikscbmerzes. 
Oberbaucbscbmerz und Muskelspannung bleiben jedocb unge- 
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andert. Dann muss peritoneale Pathologie vorliegen: Mitbeteili- 
gung des parietalen Bauclifells (KontaktperitonitiSj Kulen- 
kampp); die Operation ergibt Cbolecystitis und Pericholecystitis. 
Icli erhielt den Eindruck, dass in derartigen Eallen die Mani- 
festationen einer HEADscben Zone zu einem guten Teile unter- 
driickt werden: wenn aucb die Hyperastbesie niclit verscbwin- 
det, so wil’d dock der Spontanscbmerz des Eiickens und der 
Schulterblattregion beboben. Ausgiebige, ausscbliesslicb parie- 
tale, Anastbesie des recbten Oberbaucbes verringert die Muskel- 
spannung der (Peri-) Cholecystitis bis auf einen winzigen Best; 
etwaiger Kolikscbmerz wird nicbt betaubt. Wie zu erwarten war, 
verscbwinden aucb die HEADscben Manifestationen. Eine kom- 
binierte parietale und viszerale Anastbesie ■ — etwa mittels der 
periduralen Pantokainplombe ■ — bebebt alle patbologiscben Er- 
scbeinungen: IColik, Muskelspannung, HEADscbe Zone und er- 
moglicbt auf diese Weise eine ideale kliniscbe Untersucbung, 
Palpation, vor der Operation. 

Die Mogliclilveit zu Parallelbeobacbtungen bei Blinddarmer- 
krankungen ergibt sicb oft: der akuten Appendicitis steben dann 
die kolikartigen Striktur- und Atresiescbmerzen der »cbroniscben« 
Appendicitis gegeniiber. Die Appendix sonde der Harnleiter ent- 
spricbt viszeralsensibel den Segmenten Tb. 12 — L. 2., Eine Dif- 
ferentialdiagnose dem letzteren gegeniiber ist der Untersucbung 
mittels partieller ortlicber Betiiubung also nicbt zu entnebmen. 

Zur Bebebung der Scbmerzen einer Hydronepbrose oder Ureter- 
kolik geniigt viszerale d. b. lumbale Novokainisation des sympa- 
tliiscben Grenzstranges. Eiir die Biere wird man weiter Icranial 
blockieren, etwa aucb den gleichseitigen N. splancbnicus unter 
dem Diaplrragma novokainisieren. Falls die Scbmerzbetaubung 
scbon obne Einbeziebung des N. splancbnicus vollstandig wird, 
ist Gallenpatbologie ausgescblossen. Etwaige defense musculaire 
bei derartiger urologiscber Pathologie verscbwindet infolge der 
den Scbmerz (die Kolik) bebebenden, ausscbliesslicb viszeralen 
Betaubung. 

Die gelegentlicbe sebr straffe Muskelspannung der Lenden- 
gegend bei der Paranephritis (Nierenkarbunkel) — einem zwar 
extraperitonealen aber doch die Korperwand einbeziebenden 
Prozess — wird nur dureb kombinierte Anastbesie: paravertebral 
Oder spinal beboben. Icb mocbte nicbt entscbeiden, inwieweit 
die elektive viszerale Novokainisation tatsachlicb mebr als An- 
astbesie ist. Es konnte die gleicbzeitige Unterbrecbung der auto- 
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nom-efferenten Innervation zusatzlicli spasmolytiscii wirken. Das 
ware rationeller als die generalisierte Bedeutung der spasmoly- 
tiscken Pharmaka. 

Beim Hens handelt es sick, nm derart keterogene Patkologie, 
dass von typiscken lokalisierten Ersckeinungen im Sinn der 
defense muscnlaire oder HsADscker Zonen nickt die Kede sein 
kann. Der Darmversckluss, solange diesen nickt durck Entziln- 
dung kompliziert ist, gekt selten neben nennenswerter Muskel- 
spannung einker. Sonst wuxde man nickt so oft Darmektasie, 
Peristaltik und Steifung wahrnekmen konnen. Dennock findet 
sick manckmal leicktere Muskekigiditat, dem Individnalfall ent- 
spreckend lokalisiert. Ckarakteristiscke HEAUscke Zonen sind 
beim Ileus nickt bekannt; vollstandige Viszeralanastkesie bringt 
eventuelle defense musculaire und Hyperastkesie zum Ver- 
sckwinden. 

Ulkuskranke bieten zu diesem Aufsatz nur -wenig Besonderes. 
Splancknicnsanasthesie betaubt die Sckmerzen penetrierender, 
dorsaler Gesckwiire, unterdriickt gleicbzeitig den (referred pain) 
Eiickensckmerz, Gelegentlicke Muskelspannung in epigastric ist 
immer der gedeckten Ulcusperforation verdacktig, also der Kon- 
taktperitonitis suspekt. Ick zweifle jedock nickt daran, dass es 
auck durck Laparotomie gesickerte Falle gibt, die bei vollig in- 
^ ''taktem Peritoneum defense und Hyperastkesie-Hyperalgesie 
aufgewiesen kaben. Es kat dann nickt ein peritoneo-parietaler 
Reflex sondern eine viszero-parietaler (viszero-parietomoto- 
riscker) vorgelegen. 

Patienten mit einer Angina pectoris verspuren ikre Sckmerzen 
nickt nur prakordial, sondern auck im Herzen selbst. Sogar bei 
operativem Manipulieren am Ggl. stellatum oder bei seiner 
Punktion wird oft Tiber Herzschmerzen geklagt. Ausserdem gibt 
es dann den in den ulnaren Armrand ausstraklenden Scbmexz 
(referred pain), Eine leickte Steifigkeit der Brust- und Schulter- 
muskeln ist dabei nickts Ungewohnlickes; sie kann sogar eine Ad- 
duktionskontraktur kerbeifiiliren. Auf mekrere Weisen gelingt 
es meistens, die anginosen Anfalle zu verkiiten bzvr. zu kupieren: 
Hinterwurzekesektion von Tk. 3 — 6 per laminectomiam. peri- 
durale Betaubung dieser Segmente, Alkokoleinspritzung an die 
entspreckenden Rr. eommunicantes, Stellectomie oder Hovo- 
kainisation des Ggl. stellatum, dies sind alles tkerapeutiscbe Mog- 
lickkeiten. Auck dabei ist es sehr wokl denkbar, dass die Anfalle 
nickt nur sckmerzlos gestaltet werden, sondern dass die Aus- 
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schaltung des Ggl stellatum wenigstens aucli den Koronarspasmus 
beliebt nnd dass dies nebenbei eine kausale Tberapie ist. Jede 
viszerale Anastbesie des Herzens kupiert zugleicb die in diesem 
Sonderfall recbt typiscbe HsADscbe Zone. Ausscbliesslicb parietaie 
(Sckulter- nnd Arm-) Betaubung lasst den anginosen Anfall un- 
berukrt, verliiitet jedock samtlicbe. Manifestationen der Head- 
scken Zone. Die erforderlicbe Anastbesie soil recbt weit proxi- 
mal, am Plexus angreifen, damit aucb die Muskelrigiditat restlos 
verscb'windet. Mir scbeint der Erfolg der defense der Scbulter- 
muskeln gegeniiber nicbt konstant, dock bat man bier ein Bei- 
spiel einer defense musculaire, welcber Organpatbologie, nicbt 
Patbologie einer serosen Haut zugrundeliegt. Die Mebrheit der 
Patienten mit einem Geschwurdurcbbrucb wird . von »rbeuma- 
tiscben« oberen Scbulterscbmerzen, meistens linlcs, geplagt. Alxn- 
licbes gibt es bei geplatzter Extrauteringraviditat und beim sub- 
pbreniscben Abszess. Die innere Medizin begegnet diesem Scbulter- 
scbmerz bei der Pleuritis diapbragmatica. Diese typiscbe Form 
des ^referred paim ist somit die Folge einer Z^verckfellreizung 
und zwar der Reizung der Serosabeldeidung (Peritoneum oder 
Pleura). Der Name Pbrenicusscbulterscbmerz besagt, dass der 
diapbragmale Reiz kings dem N. pbrenicus das Zervikalmark er- 
reicbt.. Der irradiierte Scbmerz sitzt dementsprechend in den 
entsprecbenden Scbulterdermatomen; er ist mit Hyperastbesie 
und -algesie, bisweilen mit vaso- und pilomotorischen Reaktio- 
nen verbunden. Alle diese Manifestationen der HEADscben Zone 
werden beboben durcb subkutane Scbulterbetaubung; tiefere 
Anastbesie verbessert den Erfolg. Dennocb bleibt die Babn des N. 
pbrenicus vom Novokain unberiibrt; und da es keinen Zwercb- 
fellscbmerz gibt, bleibt nur eine Einscbrankung der Atemexkur- 
sionen ubrig. Alleinige Pbrenicusblockade verbiitet nicbt nur den 
Scbulterscbmerz, sondern befreit aucb die Atmung. Der Gegen- 
satz bierzu ergibt sick aus operativer Pbrenicusquetscbung • — 
bei Exbaireseoperationen: Scbulterscbmerz und angebaltene 
Atmung. Der Pbrenicusscbulterscbmerz ist ein Beispiel der 
Scbmerzirradiation (referred pain) anlasslicb kasualer Serosa- 
patbologie. 

Das.sind die experimentellen kliniscben Daten, die bisber vor- 
liegen. Einem Einwurfe ist nock Recbnung zu tragen: die parie- 
^ale Anastbesie • — falls nicbt subkutan — ist zugleicb eine moto- 
nscbe Blockade, die allerdings .meistens spater in die Erscbei- 
nung tritt und aucb kurzer dauert, dazu "weniger vollstandig ist 
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Die motorisclie Unterbrecliung konnte am Versciiwmden der 
defense musculaire bei entziindlicber Serosapatbologie beteiligt 
sein. Die diesbeziiglicbe Entgegnung scbeint mir jedocb unwe- 
sentlicli. 

Einige Worte siad der Eigenart der bebandelten Erscbeimmgen 
und Eunktionen zu widmen-. 

Das ScbmerzgefuU der irmeren Organe ist der auck dem Laien 
bekannten Hautsensibilitat sehi nnabiilicli. Das diirfte dem- 
jenigen, der die Teleologie nickt a priori verwirft, nicbt wnndern. 
Die animale Sensibilitat bat eine andere Aufgabe: den. Scbutz des 
Organismus in dessen Relation zur Aussenwelt. Dazu dienendie 
lokalisierten Modalitaten der Hautsensibilitat sowie die Pro- 
priorezeptoren. Der im allgemeinen wenig scbarf lokalisierte 
Viszeralscbmerz der vegetativen Nerven dient der inneren Er- 
baltung. Der Unterscbied ist morpbologiscb und funktionell fest- 
gelegt. Der Beriibrungssinn feblt den Eingeweiden; der agressiven 
Cbirurgenband ist nicbt Recbnung getragen. Die Viszeralsen- 
sibilitat befasst sicb nabezu nur mit dem Kontraktionszustande 
der glatten Muskulatur der Bingeweide und der viszeralen Ge- 
fasse. Bewusst wird sie uns bei Gefasskrampfen oder anderen — 
Verengerungen (BuERUERscbe Brkrankung, Periarteriitis nodosa), 
sowie bei spastiscber Kontraktion bzw. bei Debnung bobler, 
robrenformiger Organe, Zug an den Mesenterien spielt bei letzte- 
ren offenbar eine wicbtige Rolle. Anoxie ist beim ersteren wabr- 
scbeinlicb Hauptsacbe (Angina pectoris). Die Sensibilitat des 
parietalen Baucbfells und der Pleura nabert sicb, aucb lokabsato- 
riscb der Hautsensibilitat; sie wird aucb nicbt von vegetativen 
Nerven besorgt. 

Der Unterscbied der ausseren und inneren Sensibilitat ist aucb 
in anderem begriindet. Es scbeint Leeiohe und aucb mir, dass der 
gebildete Laie von der Topographie der inneren Organe fur eine 
genaue Lokalisation seiner Sensationen zu wenig weiss, Er weiss 
kaum mebr als die Lage des Herzens, wo es klopft; des Magens, 
»wo es sicb fullt<( beim Essen; der Harnblase und des Mastdarms, 
deren Entleerung sicb aucb ausserlicb manifestiert. Bedeutend 
weiter kommt er, falls iiberstandene abnlicbe, docb andersartige 
Bescbwerden ibm spezielle Kenntnisse beigebracbt baben. Dann 
verstebt er sicb besser auf innere Lokalisation seiner Scbmerzen; 
zeigt nicbt nur an der Haut an, wo es drinnen scbmerzt, Dann 
kennt er den Unterscbied zwiscben ))von neuem der Ureter (stein) « 
und odiesmal etwas anderes«, z. B. der Appendix. 
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Was eigentlicli defense musculaire ist, weiss man niclit genau; 
besonders ist nicbt bekannt, welcbe Nexvenbabnen. den to- 
niscben(?) Muskelkontraktionszustand bervorrufen. So'wobl vis- 
zerale (Organ-) Reize als parietalperitoneale bilden den Ausgangs- 
punlR des Reflexes. Uber den efferenten Weg ist nicbts bekannt, 
weiss man dock nicbt einmal im allgemeinen, was Mnskeltonus 
ist und welcbe Nerven denselben steuern. Am Mecbanismus der 
defense musculaire kdnnten somatomotoriscbe und autonome 
Nerven beteiligt sein. Mir ist bisber nicbt ersicbtlicb, auf welcbe 
Weise sicb eine Entscbeidung am kranken Menscben durcbfiib- 
ren liesse. Es gibt kein Verfabren, das es ermoglicbt, die sjmipa- 
thiscbe Innervation der Korperwand gesondert auszuscbalten obne 
gleicbzeitige Blockade der sensiblen, afferenten Wege. 

Auf welcbe Weise referred pain zustande kommt, ist nunmebr 
fiir den Sonderfall des Pbrenicusscbulterscbmerzes sicbergestellt. 
Um peripbere Projektion • — me beim Pbantomgefiibl einer am- 
putierten Extremitat — handelt es sicb keineswegs: der Zwercb- 
fellreiz teilt sicb im Halsmark nicbt einfacb — diffusionsweise — 
den somatosensiblen Scbulterfasern mit. So stebt es allerdings 
nocb in nabezu alien Biicbern. Davis konnte an Versucbstieren 
zeigen, und icb bewies es am Patienten, dass zum Zustandekom- 
men der referred pain (irradiierten Scbmerzes) die Integritat der 
autonom-efferenten Innervation der entsprecbenden HEADscben 
Zone erforderlicb ist, genau so wie die parietalsensible Nerven- 
versorgung. Dem ausstrablenden Scbmerz liegt somit docb irgend- 
ein Gescbeben in der Korperwand zugrunde. Die gelegentlicben 
Parallelerscbeinungen in der HEADscben Zone • — Piloarrektion 
und Vasokonstriktion — legen den Gedanlcen nabe, dass es sicb 
um reflektoriscbe Iscbamie bandelt, welcbe bekanntlicb aucb sonst 
Hyperastbesie und -algesie, sowie Spontanscbmerz verursacbt. 
Der iscbamiscbe Scbmerz ware aucb mit dem Namen rbeuma- 
tiscb vortrefflicb bezeicbnet; aucb ist er nicbt auf die Haut be- 
scbrankt. Der HEADscben Zone (Scbultergegend) entstammt also 
ein tatsacblicber sensibler Reiz; es bat .debt nur den Ansebein. 

Die Tatsacbe, dass die sympatbisebe Innervation der Head- 
seben Zone in sensiblen Hautnerven entbalten ist, scbwacbt diese 
Ausfubrungen nicbt ab: es konnten diese Herven allerdings eine 
doppelte Bedeutung fiir die Scbmerzausstrablung baben. Vielleicbt 
werden einzelne der besproebenen RefJexe sebon vor dem Riicken- 
mark gescblossen, z. B. im Ggl. stellatum; die segmentale Aus- 
breitung verstreiebt dann mebr oder weniger, vgl das Schema, 
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Diese neue Auffassimg des Meciianismus der Sckmeizirradiation 
ist zwar verwickelter als die klassiscliej uber zu dieser Konzeption. 
sind keine besonderen, neuen Nervenwege erforderbcb; sie be- 
dient sick derselben Wege, die scbon zur Erklarung der Gefass- 
reaktionen usw. beranzuzieben waren. 

Kiinftige Befunde an iibrigens sebr seltenen Patienten konnten 
eine bedeutsame Bereicherung des Tatsacbenmaterials liefern. 
Mir scbweben Patienten vor, die von einer Appendicitis oder 
Gallenerkranlcung befallen werden und die anlasslicb einer frii- 
beren Laminektomie einige Hinterwurzeln im entsprecbenden 
Gebiete verloren haben. So gibt es mebrere Mbglicbkeiten. 

Die angefiibrten Tatsacben sind aucb fiir die Nacbbebandlung 
Frischoperierter wicbtig. Wiederbolte ortlicbe Betaubung der 
Baucbwand bezweckt, die Laparotoroie'wunde scbmerzlos zn ge- 
stalten, die Atmung zu erleicbtern und der Pneumonie vorzu- 
beugen. Mittels spinaler (periduraler) Anastbesie, aucb Lumbal- 
anastbesie, lasst sicb der postoperative Meteorismus einscbranken. 
Sie bekampft die inneren und Baucbwandscbmerzen zugleicb. 
Aucb mittels paravertebraler Einspritzung an Tb. 9 — 10 bekampft 
man die tiefen postoperativen Scbmerzen, docb nur diese, einer 
Gallenlaparotomie . 


Ziisammenfassung. 

Nicbt nur HEADscbe Zonen sondern aucb defense musculaire 
sind gelegentlicb die Folge viszeraler Organpatbologie. Kontakt- 
peritonitis verscbuldet nicbt nur Muskelspannung, sondern aucb 
Hyperastbesie und sonstige HEADscbe Manifestationen. Bei der 
Kontaktperitonitis iiberwiegt die Muskelspannung; bei Organ- 
patbologie obne Baucbfellbeteiligung tritt die HEADScbe Zone 
in den Voider grand. Beim Zustandekommen der zugrunde- 
liegenden viszeroparietalen bziv. peritoneoparietalen Beflexe ge- 
winnen grundverscbiedene vegetative und somatiscbe Nerven- 
wege Ansebluss an gemeinscbaftlicbe efferente Beflexbabnender 
Kbrperwand. Die Gesamtbeit der einscblagigen somatomoto- 
riscben und autonomen (sympatbiscben) Easern konnte als 
»final common patb<( bezeicbnet ’werden. Es drangt s:cb eine 
Analogic zum alten Braucb, der ibn auf das somatomotoriscbe 
peripbere Neuron bescbrankt, auf. Mit der Anastbesie des reflexo- 
genen Gebietes verscbwinden Muskelspannung und HEAPScbe 
Zone. HEADScbe Zonen sind nicbt »Irradiationsfolge«, sondern 
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sie entstammen einer Eeflexwirkung. Ein sympatliischer Reflex 
verursaclit niclit nur gelegentlich zusatzliclie Gefass- undsonstige 
Beaktionen, sondern er ist das Wesentliche der HEADscken Zone 

Summary. 

Not only tlie HbadscIi zones but also the muscular defence are 
occasionally tbe outcome of the visceral organic pathology. 
Contact peritonitis is not only the cause of muscular tension but 
also hyperesthesia and other HeadscIi manifestations. In con- 
tact peritonitis muscular tension is predominant whereas in 
organic pathology, excepting the peritoneum, the HEADSch zones 
come to the foreground. When the condition for the established 
visceroparietal and peritoneoparietal reflexes arises they gain 
fundamentally different vegative and somatic nerve paths joining 
on mutual efferent reflex paths in the walls of the body. The com- 
prehension of the somatomotorial and autonomous (sympathetic) 
fibres belonging to this can be characterized as the final common 
path. An analogy with old usage makes itself manifest which con- 
fnes itself to the somatomotorial peripheral neurone. In anaesthet- 
ization of the reflexogenic region the muscular tension and 
HsADsch zones disappear. The HEADsch zones are not a con- 
sequence of irradiation but originate from reflex action. A sym- 
pathetic reflex not only causes occasional supplementary cells 
and other such reaction but is the main essential in the HsADsch 
zones. 


K<}sum(5. 

II n’y a pas que les zones de Head qui dependent de la patho- 
logic organique viscerale: a I’occasion, la defense musculaire pent 
aussi etre causee par elle. La peritonite par contact n’est pas- 
responsable de la seule contracture musculaire, mais encore de 
Thyperesthesie et d’autres manifestations du groupe .de Head. 
Dans la peritonite par contact c’est la contracture musculaire 
qui I’emporte; dans la pathologic viscerale sans participation du 
peritoine c’est la zone de Head qui est au premier plan. Quand se 
produisent les reflexes viscero-parietaux d’une part,.ou perito- 
neo-parietaux de I’autre, qui sont a la base des phenomenes, des 
voies nerveuses vegetatives et somatiques foncierement diffe- 
rentes entrent en connexion avec des voies reflexes communes. 
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eff&entes de la paroi du corps. On pourrait appeler «Final com- 
mon. patb> Tensemble des fibres somatomotrices et autonomes 
(sympatbiques) qui sont en. jeu. L’analogie avec I’ancienne cou- 
tume de le limiter au neurone somatomoteur peripberique esfc 
frappante. Par I’anestbesie de la region leflexogene on voit dis- 
paraitre la contracture musculaire et la zone de Head. Les zones 
de Head ne sont pas dues a une irradiation mais a une action 
reflexe. Un reflexe sympatbique ne provoque pas seulement, et 
occasionnellement, des reactions vasculaires et autres surajoutees: 
il est Tessentiel dans I’apparition de la zone de Head. 
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Headache after Spinal Anesthesia and 
a Technique for Lessening’ 
its Frequency. 

By 

C. FRANKSSON and T. GORDH. 


One of tlie commonest and most important complications of 
spinal anesthesia^ is the headache which sometimes occurs after 
the operation. Different authors give a very different frequency 
for the headaches (Weinstein 70 % — Sebrechts rare excep- 
tions), but in most tabular summaries we find values of 15 — 30 %. 
Headache is stated to be more common in patients younger than 
forty years and in women. The possibility of having a headache 
does not seem to be affected by the nature of the operation. 

The headache usually ensues on the first — fifth day after the 
operation. Distinction can be made between moderate headache 
which lasts 3 — 1 days and gives way to simple analgesics, and 
severe headache, which in certain cases may last for months and 
he very resistent to treatment. 

Two types of headache can be distinguished. Firstly, a rare 
type, where the ache is of a splitting character. In such cases we 
usually find a raised intradural pressure, an increased number of 
cells and a larger amount of albumin in the spinal fluid. This 
type of headache does not react favourably to a bed position 
with a lowered head-end. 

The second and commoner type is marked by a band-like 
oppressive ache round the head, sometimes more pronounced in 
the forehead or nape. The ache is usually aggravated if the patient 
is in movement and is then often combined with vertigo. It tends 
to diminish when the patient keeps quiet and lies with his head 
low. In these cases a reduced intradural pressure has been regularly 

^ Spinal anesthesia here and in the sequel means intradural anesthesia. 
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observed. The combination between a headache of this type 
and reduced intradural pressure is well-known. It is considered 
that the headache in such cases is caused by the reduced pressure. 
Tlris is indicated also by the fact that an intradural in]ection of 
15 — 20 cc isotonic fluid immediately relieves the pain for a 
short time. 

The first-mentioned type shows the picture of a meningism. 
The meningism may be precipitated by infection, irritation by 
the anesthetic or irritation by the needle. Infection is precluded 
as far as possible by careful sterilization. Various anesthetics have 
been tested with a view to obtaining one which is less irritant, 
bnt, as mentioned further on, no preparation which is markedly 
better than the others in regard to the causation of headache has 
yet been found. Vinally, a finer needle should cause less irritation 
of the tissues than a thicker one. 

Tahlo 1. 

Low and medium high spinal anesthesia with a 5 % solution of 
etocain, 1 — 3 cc intradurally. Puncture with a needle 0.7 — 0.9 mm in 
diameter. Followed by a bed position with a lowered head-end for 24 
hours. The table comprises 362 anesthesias. 




Jloderatc 

beadache 

Severe 

headache 

Number of 
anesthesias 

Frequency of 
headache 

< 20 

years . . 



10 

0/10 

= 0% 

20—29 

T> , , 

15 

5 

114 

20/114 

= 17 % 

30-39 

> . . 

10 

2 

68 

12/68 

= 18 

40-49 

. . 

3 

1 

54 

4/54 

= 7 % 

50-59 

5 . . 

3 

0 

41 

3/41 

= 7 % 

60-69 

. . 

3 

1 

36 

4/36 

= 11% 

70—79 

^ . . 

3 

0 

38 

3/38 

= 8 % 

80-89 

5 . . 

0 

0 

1 

0/1 

= 0 fi 



37 

9 

362 

46/362 

= 13 % 


Patients older than 40 years incur considerably less risk of beadache 
than younger patients. Out of the 362 cases, 20 were women and among 
them headache occurred in 8. The frequency of headache for the whole 
material was 13 %. Severe headache occurred in 2.5 %. 47 % of the 
patients were older than 40 years. 

As mentioned above, the cause of the second and commoner 
type of headache is considered to be the reduced intradural 
pressure. The latter, in turn, may be entailed by diminished 
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production, increased resorption or leakage of spinal fluid. Chanps 
in production and resorption may be precipitated by irritation 
by the anesthetic or the needle. 

Different anesthetic agents have been tested. Backer-Gron- 
DAHL (1932) has compared several (procain, novocain, parocain, 
percain), but has found approximately the same frequency of 
headache for all of them (18 %). At this hospital a 5 % solution 
of etocain, 1 — 3 cc intradurally, was formerly used. Puncture 
with a needle 0.7 — 0.9 mm in diameter. The patients -svere kept 
in bed with a lowered head-end for 24 hours after the operation. 
The results are shown in the above table. 

We find in Table 1 that patients over the age of 40, incur con- 
siderably less risk of headache than younger patients. This agrees 
well with the results found by other investigators. The number 
of women is too small to permit us to judge the part played by 
sex. The frequency of headache for the entire number of patients 
is 13 %: thus, a rather low figure. It is explained, however, by 
the inclusion of a relatively large number of patients over the age 
of 40. In this material they amount to 47 %, whereas in that of 
Backer-Grondahl the corresponding number is 37 %. 

Tilleg. 4BB and Gordh (1945) have tested Decicain'^ (pontocain 
-f- 10 % glucose). They found a frequency of headache of 10 % 
for the whole material (280 cases), but in those tests patients 
above the age of 40 amounted to as high a figure as 67 %. 

To judge by these results, the chief cause that induces a head- 
ache or reduces the liquor pressure seems to be connected with 
the needle and the puncture procedure. This is indicated also by 
the fact that in puncture of the dural membrane for diagnostic 
purposes, without the injection of any drug, a frequency of 
headache of 10 — 25 % is found. 

In spinal puncture, a channel is made through the tissues from 
the skin into the dural membrane. The extradural tissues, the 
skin, the muscles, etc. have a strong tendency to close such a 
channel. This, however, does not seem to be the case with the 
dura. — The dural membrane is built up of fibrous connective 
tissue with a rather copious interspersion of elastic fibres. The 
direction of the fibres is mainly longitudinal. The inner and 
outer surfaces are clothed with a layer of endothelium. The thick- 
ness of the dura varies between 0.3 and 0.5 mm. — A needle in- 
serted through the dural wall tears off a number of the fibres 

^'Made by ASTRA, Sodertelje, Sweden. 
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composing tte wall, and a permanent opening in it ensues. This 
is illustrated by Fig. 1, wliicli shows a puncture after the lapse 
of 2 days. The puncture has the typical »crescent-like)) appearance 
produced by a bevelled needle. Sections from this opening show 
no signs of incipient healing. 

Fig. 2 shows the condition in a patient who died 14 days after 
the puncture. A distinct opening can still be macroscopically 
observed. Sections from different parts of the opening show heal- 
ing commencing from the corners of the »crescent)>. 

In Fig. 3 we see the situation after the lapse of 40 days. Macro- 
scopically a scar in the dura, hlicroscopically, we find that the 
defect is being filled with newly-formed tissue. Serial sections 
show that the opening is completely filled up. The preparations 
in Figs. 1- — 3 are post-mortem sections from man. 

The above indicates that a passage from the intradural to the 
extradural space may exist for a fortnight and doubtless in many 
cases still longer. 

The intradural spinal-fluid pressure amounts normally to 
100 — 200 mm of water. Extradurally, we find as a rule a negative 
pressure, which may sometimes amount to 50 mm of water. As 
this very considerable difference in pressure exists, there must he 
a leakage of fluid through the extradural space. 

That this is actually the case can be observed if a roentgen 
contrast substance is injected intradmully, as occurs, for example, 
in the ordinary myelographs. Fig. 4 a shows a case in which 
oxygen was injected intradurally with a needle 1.0 mm in dia- 
meter. Shortly afterwards, we find that a considerable quantity of 
the gas had leaked out epidurally. The same phenomenon has been 
observed with fluid roentgen contrast (abrodil) fig. 4 b. Since the 
adoption of the use of finer needles (0.7 mm in diameter), such 
leakage has not been observed (Lindblom 1945). This immediate 
leakage seems to explain certain cases of “Versager”. The anesthetic 
lodges, entirely or partly^ extradurally and thus has not the in- 
tended effect. 

When the fluid has issued epidurally, it is resorbed or flows 
away via foramina inter vertehr alia. Ayek (1934) showed that 
smoke-black injected into the system of a cat could afterwards 
be found between the cervical muscles. Thoksen (1944) injected 
dye intradurally in man and, on the following post-mortem, 
showed the dye epidurally and in foramina intervertebraUa. The 
abrodil, which in the above-mentioned case had lodged epidurallyj 
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was very rapidly resorbed. Several ml had disappeared after 
4 — 5 minutes. 

In order to form an idea as to the rate at which extraduxally 
supplied liquid is carried away, the test shown in Tig. 5 was 
arranged. A rather thick needle (0.6 mm in internal diameter) 
was inserted extradurally. The puncture needle was connected 
by a rubber tube with a pipette. The entire system was filled 
with physiological saline solution. Afterwards the pipette was 



Fig. 5. A-pparalus jor measuring the extradural ujttake nf fluid. 

Needle (internal diameter O.G mni) inserted extradurally. Connected by a rubber 
tube with, a measuring pipette. The whole system filled with physiological saline 
solution. A difference of level of 110 mm is maintained between the free surface 
of the liquid and the point of the needle. 

adjusted in such a way that a difference in level of 110 mm was 
maintained between the point of the needle and the free surface 
of the liquid. It was now found that the liquid flowed in at a rate 
of 0.17 mi per minute. The rate increased if the patient moved: 
the forward and backward bending of the head, in particular, 
had a marked effect. 

An extradural supply of fluid of 0.17 ml per minute is thus 
possible at the pressure which exists intradurally (100 — 200 mm 
of water). From this it follows that, if there is an opening in the 
dural membrane, leakage will occur so long as the difference in 
pressure remains and the opening is unclosed; 
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Some idea of the .'magnitude of- .the. opening- which -is necessary 
under the given conditions (pressure 110 mm, thickness of the dura 
0.3 mm, in order to produce a leakage of the above-niehtioned. mag- 
nitude, can be obtained in accordance with Poiseuille’s law. We have 
here an imaginary circular opening- where the diameter is denoted by 
D. In this case D = j0.025 mm. 

As indicated by this, the surface of the necessary opemng is 
quite small, whilst those made by our ordinary puncture needles 
(0.7 — 0.9 mm in diameter) are certainly much more than sufficient. 

An intradural loss of spinal fluid at the rate of 0.17 ml per 
minute signifies an outflow of 240 ml per 24 hours. The produc- 
tion of fluid is usually estimated at 100 — 500 ml per 24 hours. 
Irrespective of which of the figures is correct, a leakage of 240 
ml per 24 hours should entail the lowering of the spinal-liquid 
pressure which is considered to cause the headaches after spinal 
anesthesia. 

It can be inferred from the above that, if one desires to reduce 
the frequency of headaches after spinal anesthesia (and spinal 
punctures for diagnostic purposes), one should try to reduce the 
leakage at the puncture opening in the dura. 

Various methods for this have been applied. Nelson (1930) 
bunged up the opening with swelling catgut. Heldt (1929) in- 
jected a rubber solution firstly into the opening and secondly 
extradurally. Both obtained favourable results. Antoni (1923) 
began to use thin needles (0.5 mm in diameter) for diagnostic 
spinal punctures and in 30 punctures had no case of headache. 
Maxson (1939) and others have pointed out the importance of 
the angle at which the point of the needle is held during the per- 
foration of the dura. If the bevelled part is placed at right angles 
to the longitudinal direction of the dura, several longitudinal 
fibres in the inelastic dura will be cut off, with diminished pros- 
pects of the rapid closing of the opening. If, on the other hand, 
the bevelled part is held parallel with the direction of the fibres, 
they will be broken, and a narrow slot-like opening will be ob- 
tained, with a greater tendency to contraction. 

Kg. 6 shows punctures made by needles with a diameter of 
0.5 and 1.0 mm .respectively. The needles were held firstly with 
the bevelled part at right angles to the direction of the fibres, 
secondly parallel with them. We see that, after parallel placing, 
merely a relatively small number of- dura fibres have been torn off 
and that, after the removal of the needle, they are tending to 





Fij?. 1 A. 

Puncture openiiif; in 
tlic dnrn, 2 diiys old. 

Diiimetor of needle 
0." — 0.0 nun. 
Mn^inificatinn ‘j 
Sliowfi n distinct liole. 




Fiir. 1 15. 

Mummification 7." Sections from tlie ojjcninc show a normal dura ti.ssiie. 
In one place com]ilcte interruption in the continuity (the pntietnrc openini!). The 
edfres of the openinmr ‘•how no reaction, nhether in the form of inflammatory colls 
or new formation of eonneeti\e ti'-sue. (Serial ‘•eetions of the whole extent of the 

I'peninj; were made.) 



Fig. 2 A. 

Puncture opening in 
the dura, 1-1 day.s old. 

Jliamoter of needle 
0.7 — O.n mm. 
Magnification •} x. 
Shows a distinct 
hole. 
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^lagnification of tho corner section 350 X- 2 C. Magnification of the central section 130 X. 

The Sections show at tho edges (1) isolated lymphocytes and plasma colls and (2) incipient formation of fibroblasts. In tlio corner 
sections tho fibroblasts show a tendency to bridge over tho puncture opening. Tho pictures indicate healing ut an early stage. 




l.’ig. 3 A. 

Puncture opening in tliechiin, 
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D'limetcr of needle 0.7 — 0.0 
in in. 

IMagnificntion 1 ' . 

Show? .1 sc.ir lit tile jil.ice of 
the opening. 
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Fig. 3 ]}. 

Magnirication T.j v, 
A tongue of newlj' 
foimed ti‘-snc fills the 
ojicning. .Serial sec- 
tions show that there 
is no longer any per- 
foration. 
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Fig. 3 C. 

^Magnification loO ; , 

In the old puncture opening, the 
contours of nliieli are distinctly 
1)1 ought out, and which is lathcr 
wide, wc sec, filling the entire 
opening, fiistly connective tissue of 
iceent date, and secondly moie 
cellular areas, which arc taken to 
bo fibroblast foci. IMoi cover, wc sec 
in this connective tissue spaisoly 
lying lymphocytes and plasma cells, 
in some jilaccs also blood-jiigment- 
carrying maciophagcs. 

Thus the closuio of the opening 
has alrcad} taken place, but the 
closing tissue appears to be of 
rather recent date. 
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Fig. 4 A. 

fe dura is visible as a thin, dark streak. 


Fig. 4 B. 

Myelography 

Shows how the liquid 

out epidurally. Ihe aoru 

visble as a ^rKunetiire 

In tins case the dura i 
was made aecidentnlly vd' 
“introducer”. 
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Diameter of veedk 0.5 mm. Sections in the plane of tlie dnin. Alagnification 75 y. 

A. Tlio bevelling of the needle parallel B. The bevelling of the needle at right 

with the longituninal direction of the angles to the longitudinal dncction 

dura fibres. of the dura fibres. 
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Diameter of needle 1.0 mm. Sections in the plane of the dura. Magnification 75 x. 

C. The bevelling of the needle parallel w itli D. The bevelling of the needle at right angles 
the longitudinal direction of the dura to the longitudinal direction of° the d'lira 
fibres. fibres. 


Big. 6. Puncture opening in the dura. 


PiJAlfKssoA^ and Gorph: Headache after Spinal Anesthesia. 
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recover tlieir original position. If the broken fibres are counted, 
it will be found that the number when the needle had been held at 
right angles is about twice as large as when it had been placed 
parallel. We also find that the number of torn-off fibres is directly 
proportional to the diameter of the needle. 

Example: 

Diameter 1.0 mm Bevelling at right angles Ca. 150 fibres torn off 


» 

1.0 » 

ft 

parallel » 

90 » 

» 

» 

0.5 » 

» 

at right angles » 

80 •> 

» 

» 

0.5 » 

» 

parallel » 

45 » 

)> 


The diameter of the needle affects the size of the opening also 
by the fact that, with a thicker needle, the breaking of the fibres 
extends over a larger area. From this it may be inferred that a 
relatively small opening is produced by a needle 0.5 mm in dia- 
meter, and especially if the bevelling is placed parallel with the 
longitudinal direction of the dura fibres. 

As previously pointed out, the usual headache after spinal 
anesthesia is caused by the reduced pressure of the spinal fluid 
in the dural membrane. This, in turn, may be due to changes 
in the production and resorption or leakage of fluid. 

Changes in jiroduction and resorption may be caused by irri- 
tation of the tissues during the anesthesia. This effect, however, 
seems to be rather slight, as, according to several investigators, 
the usual signs of such irritation, namely the increase of cells 
and protein in the fluid, are insignificant and show but little 
parallelism with the headache. — As indicated above, various 
anesthetics have been tested in order to ]>roduce less irritation, 
and none has been found that is markedly better than the others. 
Decicain, however, is relatively favourable. — The mere introduc- 
tion of a needle into the dural membrane, of course, also causes 
certain reactions. They seem to be less marked when a thin needle 
has been used. 

Leakage of fluid of such magnitude and duration that it can 
cause the fatal reduction of pressure has been mentioned above. 
A finer needle entails a smaller and less protracted leakage. 

Setting out from these facts and, in order to obtain a form of 
spinal anesthesia where the complications and especially the 
headaches have been reduced to a minimum, Gordh has elabor- 
ated a method for low and medium-high spinal anesthesia, where 
the relatively favourable heavy Decicain (specif, gravity 1,040) 
is injected with a fine needle (0.5 mm in diameter). 

29 — ^6103^1. Acta cliir. Scandiuav. Vol. XCIV. 
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Fig. 7. 

Set of instruments (puncture needle and “introducer”). Above it, a cm measure. 
The “introducer” inserted. 

The puncture needle has perforated the dural membrane. A drop of fluid can 
be discerned. 


The technique adopted for the puncture in these anesthesias 
essentially corresponds with that indicated by Antoni (192.j) 
for diagnostic spinal punctures. Needles with a diameter down 
towards 0.5 mm are so weak that it is difficult to force them 
through the skin and ligaments. This difficulty is eliminated, in 
Antoni’s procedure, by inserting an “introducer” through the 
skin and ligaments. With the aid of this “introducer” the fine 
needle is inserted and perforates the dura. 

Our set of instruments^ C^ig- consists of an ordinary punc- 
ture needle, 0.5 x 110 mm, and an ' introducer”, 1 X 50 mm, pro- 

^ The .set of instruments is sold by KIFA, Stockholm, under the designation 
spinal puncture needle i< ith introducer (Akitoni-Sise). 
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vided with a strong flange at the base, which makes it easily 
manipulated. This “introducer” was designed by Sise (1928). 

In practice, the anesthesia is carried out in the following man- 
ner. The patient is caused to sit or lie with back bent so far as 
possible. The skin is disinfected with iodine spirit. A skin wheal 
is made with a ^/o % solution of etocain. The “introducer” is inser- 
ted in the interspinal ligament so that it is firmly fixed. The fine 
needle is cleansed and is then inserted in the “introducer”. A 
hanging drop is applied, after which the needle is slowly pushed in. 
The usually occurring extradural negative pressure is seldom 
able to suck in the hanging drop. Nor does one always feel the 
usual perforation sensation of the dura: at the next moment the 
hanging drop is observed to fall. The rate of the dropping from 
the fine needle is very slow, one drop every 10 — 15th second. 
The anesthetic is injected in the usual way, whereupon the fine 
needle is first removed and afterwards the “introducer”, as in 
this way the least injury to the dura is caused. The anesthesia is 
then performed in the usual way. — One drawback with the fine 
needle is that the lumen sometimes gets bunged up when it is 
introduced. In that case a new needle must be used. — Otherwise 
this technique, after some practice, is quite as easy as that with 
the thicker needle. 

Low and medium-high spinal anesthesia as above described 
were carried out in 100 cases (see Table 2). After the operation, 
no restrictions in regard to position or liberty of movement were 
prescribed. 16 % of the patients got up on the same day as the 
operation, some of them actually walked away from the opera- 
tion table. The others lay in bed in the usual way, with the head 
high, and were allowed to move at will. In none of these 100 cases 
didheadaehe occur. Nor have other complications been observed. 

The ‘principal sequel of spinal anesthesia, headache, has been 
very considerably redticed by the above-described procedure. The 
range of indication for this form of anesthesia, which in recent 
years has been rather narrow in view of the risk of headache, 
might thus again be extended. As it is evidently possible for the 
patient to get up immediately after the operation, the method 
should be adapted also for the out-patient department. Especially 
in low spinal anesthesia for minor and simple operations, such as 
cystoscopy, operation of hemorrhoids, or the like, headache is 
an unnecessary complication and, if it could be avoided with tliis 
special technique, much would be gained. 
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Table 2. 


Distribution of the patients according to age and day of getting up 
after low and medium-high spinal anesthesia with heavy decicain and 
a fine needle (0.5 mm in diameter). 


Day of getting-up 
Age 

Op. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Others 

Total 

<20 

1 


2 


2 




2 

7 

20—29 

7 

4 

3 

3 


2 

2 

2 

12 

35 

30-39 


4 


1 



1 


4 

10 

0 

1 

3 

4 

2 

1 


1 



5 

16 

50-59 

1 

5 

1 

2 

3 




5 

17 

60—69 

4 

2 



2 




2 

10 

70-79 


1 

1 


1 




1 

4 

80—89 

90-99 


1 








1 


16 

21 

9 

7 

8 1 

3 

3 

2 

31 

100 


16 % of the patients got up on the day of the operation, 21 % on 
the day after. 48 % were above the age of 40. 4 % were women. 


Summary. 

The frequence and cause of post spinal headache is studied. 

In a series of 362 consecutive cases of low spinal anesthesia 
headache occurred in 13 %. Etocain solution of 5 % was used and 
the diameter of the needle varied between 0.7 and 1.0 mm. Leak- 
age of cerebro-spinal fluid into the epidural space is thought to 
he the main contributing factor. In autopsy cases the dural punc- 
ture opening is shown to be open for two weeks and longer. 

The leakage is minimized by using a fine needle (a special needle 
■with introducer, called Antoni-Sise needle) of 0,5 mm diameter. 
In 100 consecutive cases of low spinal anesthesia with this needle 
and using “heavy Decicain” (pontocain-glucose with specific 
gravity of 1.040) no case of headache was recorded. No prophy- 
lactic measures as to position were made and 16 % were getting 
up on the operation day, and some were walking from the opera- 
tion table. This more delicate technique is considered worth while. 
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Zusammenfassimg. 

Die Haufigkeit und die Ursaclie der nacli Spinalanastkesie auf- 
tretenden Kopfsclimerzen sind Gegenstand der Untersiicliung. 

In 362 aufeinander folgenden Fallen von Lumlialanastliesie 
traten Kopfsclimerzen bei 13 % auf. Es gelangte 5 %-ige Etokain- 
losung zur Anwendung und der Durcbmesser der Nadel variierte 
zwiscken 0.7 und 1.0 mm. Es sind angenommen, dass ein Durcb- 
sickern von cerebro-spinaler Flussigkeit in den Epiduralraum der 
Hauptgrund fiir die Bescbwerden ist. Es zeigte sicb an Sektions- 
f alien, dass die Punktionsoffnung zwei Wocben und langer offen 
blieb. 

Durcb Gebraucb einer feinen Nadel (Spezialnadel mit Ein- 
fiibrung, sogenannte Antoni-Sise-Nadel) mit 0.5 mm Durcb- 
messer ist das Durcbsickern auf ein ]\Iinimum reduziert. In 
100 auf-einander-folgenden Fallen von Lumbalanastbesie wurde 
bei Anwendung dieser Nadel und Verwendung von ))scbweren 
Decicain« (Pantocain-Glukose, spez. Gew. 1.040) kein Fall von 
Kopfscbmerzen beobacbtet. Keine propbylaktiscben Massnabmen 
binsicbtlicb der Lage wurden getroffen und 16 % standen am 
Operationsstage auf und einige gingen selbst vom Operations- 
tiscb. Diese etwas sorgsame Technik kann als lobnend angeseben 
werden. 


Kesumd. 

L’ auteur etudie la frequence et la cause des cepbalees apres 
injection intraracbidienne. 

Dans une serie de 362 cas consecutifs de racbianestbesie lom- 
baire, la cepbalee est appaxue dans 13 % des cas. Une solution 
d'Etocaine avait ete utilisee et le diametre de Taiguille variait 
entre 0.7 et 1.0 mm. L’auteur pense que la filtration du liquide 
cepbalo-racbidien dans I’espace epidural constitue le principal 
facteur. Dans les cas autopsies 1 ’orifice de ponction au niveau de 
la dure-mere reste beant deux semaines et plus. 

La filtration est rendue minime par I’utilisation d’une aiguille 
fine (aiguille speciale munie d’un mandrin, appelee aiguille An- 
toni-Sise) de 0.5 mm de diametre. Dans 100 cas consecutifs de 
racbianestbesie lombaire pratiquee avec cette aiguille et une 
solution de «Decicaine lourde» (pantocaine-glucose de poids spe- 
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cifique 1.040) aiicuu cas de ceplialee ne fut note. Aucune mesurc 
prophylactique concernant la position du malade ne fut prise, 
] 6 % des patients se leverent le jour de I’operation et quelques uns 
marclierent a la descente de la table d’operation. 

Cette technique plus fine semble digne d’interet. 
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From The University CJinic Surgical Department B., Oslo, Norway. 
(Chief: Professor P. Ingebrigtsen-, M. D.) 


On Dislocation and Fracture-Dislocation of the 

Spinal Columns 

By 

R. INGEBRIG-TSEN. 


The origin of the views to be advocated here with regard to 
tlic treatment of fracture-dislocations of the spinal column are 
of a rather old date, as a matter of fact from 1932, when I received 
for treatment a male, 28 years of age, who was admitted into the 
Surgical Department B. on August 31st 1932. 

Case 1. The facts of the case are the following: He \vas sitting beneath 
a bus to repair this, when suddenly it started rolling backwards. 
The man was hit over the back of the neck by the exhaust pipe and 
crumpled forward, until he heard a crunching of the spine. He lost 
consciousness, and when he came to, both his legs were paralysed. 

The accident happened on August 31st 1932, and he was admitted 
into my department on the same day. The following findings were 
made: Total paralysis of both legs, paralysis of the bladder and of the 
rectum. Loss of patellar reflexes, Achilles tendon reflexes and plantar 
reflexes, while the abdominal reflexes were present. 

On examination for all forms of sensation impairment was found 
from the groin to the knees and total anesthesia also for all forms from 
the knees to the toes. 

On examination of the spine were found: angular kyphosis in the 
transition between the thoracic and the lumbar region and great 
tenderness of the spinous processes of the eleventh and twelfth thoracic 
vertebrae. 

Roentgenogram (The University Clinic X-ray Department) demon- 
strated: “Compression fracture of the body of the twelfth thoracic 
vertebra with wedge-shaped anterior attenuation and posterior subluxa- 
tion in correlation to the vertebra lying above. Corresponding to this 
are found: kyphosis and a slight right-sided scoliosis. The twelfth rib 

' The paper was read at the meeting of the Norwegian Snrg. Society Sept. 1945. 
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on the right side also is fractured close to the spine. X-ray diagnosis; 
“Practure of the spine.” (Pig. 1.) 

The following day I saw the patient and interpreted the roentgeno- 
grams as complete fracture-dislocation between the eleventh and twelfth 
thoracic vertebrae. The eleventh thoracic vertebra was dislocated 1 
cm anteriorly in relation to the twelfth thoracic vertebra below. On 
this dislocation depended a considerable attenuation of the spinal 
canal. 

Twenty-four hours after the injury I performed under local anesthesia 
open reduction. 

The site of the fracture is exposed by longitudinal incision. The 
interspinous ligament and the ligamenta flava between the eleventh 
and twelfth thoracic vertebrae are ruptured, and there is considerable 
hemorrhagic infiltration of the musculature. After resection of the 
spinous processes of the eleventh and twelfth thoracic vertebrae it 
becomes apparent, that both articular processes of the twelfth thoracic 
vertebra lie behind the articular processes of the eleventh thoracic 
vertebra above. Thus complete dislocation is present, but there is 
no fracture of the arches or of the articular processes. With the 
aid of a couple of strong hooks inserted under the arch of the eleventh 
thoracic vertebra it was possible to elevate this slowly upward and 
pull it backward so that the articular processes of the eleventh thoracic 
vertebra resumed their place behind the corresponding articular proces- 
ses of the twelfth thoracic vertebra. 

After closure of the wound the patient was put in extreme reclina- 
tion into a plaster of Paris bed, prepared beforehand. 

A roentgenogram taken after the intervention demonstrated how the 
compression of the body of the vertebra had become reduced and 
how the alignment of the eleventh and twelfth vertebrae had been 
restored. (Fig. 2.) On the ninth day after the reduction the patient 
passed the urine spontaneously, and subsequently had no difficulties 
in this respect. 

On the twenty-third day after the operation he was able to move 
the toes of both feet, and it was now possible to elicit the plantar reflexes 
on the right side, inverted. 

The mobility in his lower extremities improved slowly, as also the 
sensation. 

Two months after the reduction there was hypoesthesia from the 
middle of the legs to the toes. Now he was able to lift the left leg from 
the bed with straightened knee and was able to move somewhat in 
all joints of the right leg. 

Two and a half months after reduction he was allowed out of bed, 
and he was discharged on January 24th 1933, which is to say approxi- 
mately five months after the injury. He was now able to walk^ with 
two canes, and was able also to walk upstairs. Moved in all joints 
except to the dorsal side of the foot joint. The patellar and Achilles 
tendon reflexes were greatly exaggerated, ankle clonus of both feet. 

Hypoesthesia for all forms of sensation from the middle of the legs 
to the toes. ■ . . , 
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With certain intervals I examined the patient on behalf of the Public 
Insurance Institution, last in 1938. The following findings were made: 
He w'alks well, but the gait is spastic. He was not able to step up on 
his toes, and neither to Jump on either leg. The mobility of the spinal 
column completely free. Free mobility in the hip joint. Normal position 
of the knees, flexes 110 degrees. Normal position of foot joints. Moves 
toward the dorsal side 10 degrees (10 degrees) and toward the plantar 
side 30 degrees (30 degrees). Both feet show free pronation and supina- 
tion. The patellar reflexes are greatty exaggerated, on the left side: 
patellar clonus. The plantar reflexes on both feet are inverted. 

Application in writing in March 1945 brought information from the 
patient to the effect, that he is still stiff in the legs and has some 
difficulties in walking and in carrying heavy articles. He is working, 
howermr, as chauffeur 10 — 12 hours daily and earns 75 crowns a 
week. 

In the light of the result obtained in this case it is logical, 
and a matter of course, to claim, that the ideal treatment of 
dislocations and fracture-dislocations of the spinal column, as in 
the body otherwise, is reduction as speedily as possible, and as 
there are no prospects of closed reduction succeeding in the thora- 
columbar region the open method is the sole resource. This was 
not the common and correct belief, however, in 1932, and neither 
is it to this day. 

Pure dislocations of the spinal column occur practically speaking 
only in the cervical region. Fracture-dislocations also occur most 
frequently here, though occasionally also below this region, and 
then most frequently in the transition between the thoracic and 
the lumbar regions. Even though it may be admitted that there 
is a difference, of course, between pure dislocations and fracture- 
dislocations in pathological-anatomical and clinical respect, I 
am still of the opinion, that these two types of lesions are so 
closely related from a thera'peutical point of view, that they may 
as well be regarded jointly. The dominating feature, common to 
dislocation as well as fracture-dislocation is the inverted relation 
between the articular processes. In the usual anterior dislocation 
of the uppermost vertebra the articular jmocesses of the dislocated 
vertebra have slipped up and have become hooked up in front 
of the articular processes of the vertebra below. In respect of 
the treatment this is a domineering trait of the picture. If this 
dislocation is complicated with a fracture, this may give a different, 
and in certain cases poorer prognosis. All that we have learnt, 
however, in recent years with regard to treatment of the uncompli- 
cated compression fracture, and the disagreement which may 
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exist among surgeons as to the treatment of such fractures, 
cannot modify the indications for treatment of the dislocation. 
Tlie ideal procedure liere is the speediest possible reduction of the 
dislocation, whether or not it is complicated by a fracture. 

The cases of this hind which the individual surgeon receives 
for treatment are few and far between, and here, if ever, it is ot 
material imjiortance, therefore, to learn also from the experience 
of others. It will be of interest to investigate how the conceptions 
with regard to the treatment of dislocations and fracture-disloca- 
tions have develojocd in the course of the past decades. 

In 1909 the problem of surgical intervention in traumatic 
lesions of the spinal cord and the vertebral column was the chief 
subject at the congress of French surgeons. The opinion of these 
cases at the time was rather pessimistic, expectant. The introductory- 
lecturer (Srxcert) recommended immediate closed reduction for 
dislocations of the cervical spine, but if the seat of the dislocation 
is farther down, he wished to wait and see. Willejis related 
three cases of dislocation of the spinal column with paraplegia, 
operated on immediately by open reduction with laminectomy. 
All three patients died shortly after the intervention. — Other- 
wise some cases of laminectomy are reported which have been 
performed to alleviate compression symptoms. 

The following year Hill reported a case of lesion of the spinal 
column and the spinal cord. On the fourth day after the injury 
laminectomy was performed of the seventh cervical vertebra 
and the first thoracic vertebra, and a previously non-diagnosed for- 
ward dislocation of the sixth cervical vertebra was reduced. Instant 
improvement, and then gradual restitution of the complete para- 
plegia. In 1911 de Quervain recommended immediate operation 
for irreducible dislocations and fracture-dislocations ^vith partial 
lesion of the spinal cord. 

In 1914 Borchabd treated a complete forward dislocation of 
the first lumbar vertebra without transverse lesion, with the open 
method of reduction twenty-four hours after the injury. Result: 
complete recovery. 

In 1918 Frazier has collected from the literature for the 
preceding five years 44 cases of dislocation of the cervical spine. 
In 31 of the 44 cases of dislocation transverse lesion was found, 
in nine of which complete, with six deaths, and in twenty-two 
incomplete. Thus lesion of the spinal cord is present in three- 
fourths of the cases, and Frazier has found that the risk of such 



DISLOCATION OF THE SPINAL COLUMN. 


459 


lesion is greatest at the level represented by the fifth and sixth 
cervical vertebrae. 

Fbazier further has collected 86 cases of fracture-dislocations 
of the spinal column, 43 of which in the cervical region, 27 in 
the thoracic and 16 in the lumbar region. 32 had complete transverse 
lesion, 26 partial transverse lesion, and 5 had symptoms of com- 
pression of the nerve roots. In 20 cases no neurological S 5 ^mptoms 
were present, in 3 cases no mention was made of this. 

I'razibr also has investigated the treatment applied in the 
44 cases of dislocation, and the results achieved. Only two of the 
44 patients had been operated on immediately (open reduction), 
the one making a complete recovery, the other dying. Six patients 
were operated on at a later stage after the injur 3 ’-. Of these one 
made a complete recover}’’, five being improved. Of the 41 cases 
which were not operated on 7 recovered, 22 improved, and 6 
terminated fatally. 

Frazier personally has no operatively treated cases of dis- 
location in the spinal column. He agrees, however, withBoRCHARD 
who recommends immediate open reduction. 

In 1925 Eanzi and Vogel describe two patients with disloca- 
tion and fracture-dislocation in the spinal column with total 
transverse lesion, which were treated with laminectomy and 
reduction. The one patient operated on under ether narcosis died 
one week after the operation. Post mortem examination demon- 
strated complete crushing of the cervical cord and bilateral 
pneumonia. The other patient, operated on under local anesthesia, 
died two days after the operation. Before dying he was able to 
move the toes. The post mortem examination disclosed red 
softening of the cervical cord and lobar pneumonia. 

Then the surgery of the spinal column was the main subject 
at the Congress of Surgeons in Berlin in 1930. In the introductory 
lecturer’s collected material of 242 cases of vertebral dislocations 
18 cases only were reduced by the open method, half of which 
died, 21.5 per cent were unaffected by the intervention, and 
28.5 per cent were cured. The introductory lecturer (Schmieden) 
draws the conclusion "with regard to total fracture-dislocations, 
that open reduction is absolutely contraindicated in all stages, 
and generally in all cases showing definite transverse lesion. 
This opinion was not contradicted at the congress. 

Bohler makes the remark, in his text-book from 1932, that 
fracture-dislocations should be reduced by the open method. 
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In 1937 Wenzl lias collected from the literature the cases of 
dislocation — a total of 59 • — which were associated with grave 
neurological disturbances. 29 of these cases have not been reduced, 
7 of them showed inconsequential improvement, and 21 died. 
10 of the 30 reduced cases were completely cured, and for 18 
cases the result was satisfactory. Wenzl has personally in 4 cases 
of dislocation and fracture-dislocation treated with open reduction 
obtained complete recovery in one case, very good result in one 
case, and considerable improvement in two cases, in one of which 
a complete transverse lesion was present. Wenzl strongly 
advocates immediate open reduction for dislocations in the spinal 
column, and warns against so-called conservative treatment, 
against laminectomy, and also against extension. 

It thus appears that in the past 30 — 35 years the open reduction 
slowly, but fairly definitely, has obtained a greater place in the 
treatment of dislocations and fracture-dislocations of the spinal 
column. As late as in 1945, however, Busch in his excellent text-book 
on the traumatology of the nervous system has warned against open 
reduction in cases with total transverse lesion. In such cases, he 
states, there is never indication for open reduction. In the case 
of incomplete transverse lesion he would be reserved with regard 
to reduction, but tries it all the same, possibly combined with a 
laminectomy. 

- In the course of the 13 years which have elapsed since the 
above mentioned patient, I have treated three cases of recent 
dislocation and fracture-dislocation of the cervical spine, all 
of which had complete transverse lesion — by open reduction. 

I shall give a brief reference of the history of these patients 
and of the result of the treatment. 

Case 2. T. E. 40-year-old male. Admitted into Surgical Department 
B. on February 10. 1935. Pour days prior to the admission he fell off 
a sleigh loaded with hay while driving downhill, and was dragged 
along holding on to the reins. The head was jammed between the sleigh 
and a stone, and he heard a crunching in the back of the neck. He was 
admitted the same day into the local county hospital, and was referred 
to my department four days later. 

On admission was found; Slack paralysis of both legs and of the 
abdominal muscles. The arms slightly paretic. Loss of the tendon 
reflexes of both legs, and the abdominal reflexes absent. In the arms 
the tendon reflexes are normal. 

Sensation: Loss of sensation of pain and temperature from the sec- 
ond rib to the toes. Sensation of touch intact. Paralysis of the bladder. 
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X-ray examination showed fracture-dislocation of the cervical 
spine, the sixth cervical vertebra being dislocated forward. Anteriorly 
on the bod}’’ of the seventh vertebra there is a triangular tear fracture, 
as also fracture of the arch of the sixth cervical vertebra, the pos- 
terior fragment having kept its original position and not come forward. 
(Fig. 3.) 

The patient was operated on the day after admission under local 
anesthesia. The spinal process of the sixth cervical vertebra has be- 
come mobilized due to fracture through the arch of the sixth cervical 
vertebra on both sides. After exposure of the articular processes on 
both sides complete dislocation is found. Under guidance of the sight 
and with application of strong hooks reduction is made first on one 
side and then on the other without use of particularly great force. 

After the operation he had increasing temperature and respiratory 
trouble. He was unable to expectorate, and died four days after ad- 
mission. 

Post mortem examination demonstrated bronchitis and incipient 
pneumonia. 

In the cervical column was found dislocation between the sixth 
and seventh cervical vertebrae, reduced, some epidural hemorrhage 
at the site of the lesion from the first cervical to the first thoracic 
vertebra. No hemorrhage under the dura. The cord was soft and 
swollen in an area 1 cm long corresponding to the site of the disloca- 
tion, where the substance is soft, so that it oozes out. Further, reddish 
brown colour around the posterior grey horns to an extent of 2 — 3 
cm. The white substance was comparatively little softened around the 
hemorrhage. 

Case 3. K. K. 46-year-old male. Admitted into Surgical Departmeirt 
B. on October 28. 1935. On the day of admission he had fallen on his 
hack out of a waggon driving at full speed, hitting the back of his 
head and neck against the ground. He got severe pain in the neck. 

On admission free mobility was found in the upper extremities 
but greatly reduced power. Complete slack paralysis of the trunk and 
of both legs. 

Beflexes; Abdominal reflexes and deep reflexes absent in both legs. 
Loss of sensation for all forms from the jugiilum to the toes. Paralysis 
of the bladder. 

X-ray examination demonstrated forward dislocation of the sixth 
cervical vertebra. Some small parts have been torn off the lower 
edge of the sixth cervical vertebra, as also fracture of the spinous pro- 
cesses on the sixth cervical vertebra. (Fig. 4.) 

On the day of admission open reduction was performed under local 
anesthesia. After exjmsing the arch of the seventh cervical vertebra 
the articular processes are seen with their cartilaginous surface stand- 
ing behind the articular processes of the sixth cervical vertebra. With 
moderate traction on the head and under guidance of the sight reduc- 
tion is inade by hooks first on the right side, then on the left. Thereupon 
the patient was put in a plaster of Paris bed. 
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Tile following days the respiration was occasionally superficial and 
irregular. The temperature increased. No change in his paralysis 
occurred, but dullness and impaired respiration on both posterior 
surfaces. He died three weeks after admission. 

■ Post mortem examination jiroved the articular processes to be in 
position. On removal of the cord this was found to be practically 
flattened out corresponding to the site of the dislocation. The cord 
was examined after fixation. Corresponding to the compressed region 
was found a transverse, 1 cm long slit surrounded by a brownish red, 
hemorrhagic area, particular!}’’ posteriorly. The cord here was flat 
and soft. 

The part below the compressed region is also flat and soft to an 
extent of 2 — .3 cm, crushed, and with completely effaced markings. 
Below this area at a distance of 6 cm hemorrhage is seen in the grey 
subtance on the one side. 

Above the compressed area the cord was soft, crushed and greatly 
swollen, to an extent of 2 cm. Above this the markings were very 
indistinct. The cord Avas soft and pale to an extent of 2 cm. 

Further, the oblong marroAV Avith surroundings AA’as examined. No 
macroscopical signs of hemorrhage or softened parts' anywhere. 

Besides these extensive changes in the cord the patient had an 
embolus in the pulmonary artery AA’ith a hemorrhagic infarct. 

Case 4. K, S. 27-year-old male, admitted into Surgical Department B. 
on June 22. 1941. During training in a swing-pole (the giant SAving) 
he lost his grip and fell doAAui on the back of his neck. 

On admissiori into the department soon after he complained of 
troubled resiriratiou. Complete slack paralysis from the second inter- 
space all the AA’ay dowm AA’ith respiratory depressions in the interspaces. 
Greatly reduced mobility of arms and fingers. Loss of sensation for all 
forms from the fourth rib. Reduced sensation on the medial side of 
both feet. Loss of reflexes in the abdomen and the loAver extremities, 
but j)reserved, not inverted, plantar reflexes. 

X-ray examination demonstrates forward dislocation of the fifth 
cervical vertebra and compression fracture of the sixth cerA’ical A’er- 
tebra. (Fig. 5.) 

Open reduction was performed immediately under local anesthesia. 
It Avas carried out with the aid of hooks and under guidance of the sight. 
Moderate traction Avas exerted on the head. The patient succumbed 
the following day. Post mortem examination was not carried out. 

In these three cases Avith transverse lesion of the cord the 
intervention was of no use, and the post mortem exmination in 
two of them demonstrated complete traumatic destruction of 
the cord. 

In my department Ave have treated two more patients ■ — one 
with partial transverse lesion (lesion of the pyramidal tract), 
and the other with neurological disturbances. 
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Case 5. A 50-year-old male on October 15. 1944 was hit in the back 
of the neck by a falling ladder. He lost consciousness, was unable to 
get up, and had severe pain in the shoulders and the right arm. He 
was admitted into a nearby hospital four days later. Here he was 
treated first with Glisson’s sling. An attempt Avas made at closed 
reduction 13 days after the injury, and at open reduction 20 days 
after the injury, Avithout reposition being effected of the dislocation, 
demonstrated roentgenologically between the fifth and sixth cervical 
vertebrae. He Avas admitted into the Surgical Dej)artment B. on 
November 25. 1944. The urination has been in order. He Avas free from 
pain. At the back of the neck the spinous processes of the seventh 
cerAUcal A’-ertebra projected greatly. 

The abdominal reflexes Avere absent, greatly exaggerated patellar 
and Achilles tendon reflexes. The plantar reflexes were inverted. 

No active mobility in the fingers and Avrist of the right hand. The 
supination also greatl}'’ reduced. Also in the left hand incomplete flexion 
of the fingers and greatly reduced poAver by all movements. Severe 
muscular atrophy of both iipjier extremities. 

The right leg lies rotated 75 degres outAvard in the hip. No mobility 
in the ankle joint. Just Ausible mobility in the toes. With straightened 
knee he is able to lift the leg a little from the bed, but it falls down 
again at once. The left leg: Normal position and fairly good mobility 
in all joints. 

There is atrophy of both loAver extremities Avith considerable rigidity 
and retardation. 

Slightly reduced tactile sensation of the right hand and forearm. 
Otherwise nothing. 

X-ray examination demonstrated complete forAvard dislocation 
of the fifth cervical vertebra. The upper anterior corner of the sixth 
cervical vertebra is slightly rounded. (Pig. 6.) 

Two days after admission direct extension on the head Avas applied, 
5 kg, AA'hich Avas increased rapidly in the course of one Aveek to 15 
kg. During this treatment the position became someAvhat changed. 
(Fig. 7.) Keduction, hoAvever, could not be effected, and the patient 
AA'as ogjerated on, therefore, on December 9., i e. 55 days after the injury, 
under local anesthesia. 

The articular processes of the fifth cervical Amrtebra AA^ere hooked 
beloAv and in front of the articular processes of the sixth cerAdcal 
A'crtebra on both sides, and there AA’ere immense fibrous cicatricial 
rnasses surrounding these. After having exposed the bone it Avas pos- 
sible Avith the aid of a couple of hooks and an eleA^ator to disengage 
the articular processes of the fifth cervical Amrtebra, and lifting them 
over the edge of the articular processes of the sixth cervical A^ertebra, 
first on the one hand and then on the other side, and by flexing the 
head far backAA'ard the articular surfaces slid into place. The A\mund 
AA’as closed and the patient Avas put into a plaster of Paris bed prepared 
beforehand, AA'ith the head in major reclination. 

There Avas Amry little reaction on the intervention. Eapid improve- 
ment of the mobility. He Avas up on January 13, which is to say 
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approximately 4 weeks after tlie operation, and was discharged on 
February 8, exactly two months after the operation; He was then 
able to walk slowly and carefull}'-, dragged the right foot a little. He 
was able to move the arm in the right shoulder outward upward and 
anteriorly upward 90 degrees (150 degrees). Greatly exaggerated tendon 
reflexes still persisted on both legs, and inverted plantar reflexes. 

Free mobility of the fingers apart from a slight flexion contraction 
of the fingers of the right hand. 

The X-ray examination demonstrated complete reduction of the 
dislocation.^ (Fig. 8.) 

Case 6. H. G., a 32-year-oId, powerful male, dived on July 18. 1945 
from a 1 metre height into a pond approximately 1 metre deep. He got 
severe pain in the neck and a feeling of irumbness and pain in the left 
shoulder and arm. Since then he has not worked, but has been up. 

He was admitted into my department two weeks later. Some re- 
striction was found of the turning of the head, but not of the bending 
of the head. Xo disturbances of the mobility, and neither any other 
neurological disturbances. 

X-ray examination (Fig. 9) revealed that the body ofthe fifth cervical 
vertebra had glided Va cm forward in relation to the sixth cervical 
vertebra. For further study of details so-called section photography 
or planigraphy was performed by doctor J. Torgersex, and this 
demonstrated that the articular process on the right side was in po- 
sition, (Fig. 10.) The articular process on the left side, however, showed 
complete dislocation. Already this is sufficient to explain the signif- 
icance of the planigraphy for the interpretation of such cases. 

The patient now was treated with direct extension on the head, 
which was applied on August 7., 15 kg. He had this for 10 — 11 
days, and X-ray examination before the traction was removed de- 
monstrated this picture, (Fig. 11.) 

Then a plaster cast was applied on head, neck and chest with the 
head somewhat reclined, and he was discharged with this. 

Two weeks later he was readmitted, and a roentgenogram now 
revealed that there was a fresh dislocation with cm forward dis- 
placement of the fifth cervical vertebra. On the other hand there was 
practically no dislocation corresponding to the articular processes iu 
this roentgenogram, which was identical to the X-ray picture in 
fig. 9. Also on this occasion the planigraphy supplied valuable 
help to explain the position. The articular processes on the right 
side are placed normally in relation to each other, only with a slight 
slipping upward between the fifth and sixth. On the left side, however, 
there is forward dislocation of the articular processes of the fifth 
lumbar vertebra as compared to the sixth cervical vertebra. Further, 

' From the patient I have just received a letter written hy himself (right 
hand). 14 months after the operation. His left hand and leg are completely 
restored. With his right hand he can handle different working-tools, he writes 
well — jnst as’hefore. The right knee feels a liftle stiff, hut he has recently 
in one day performed a march of 12 km without difficulty. 




Fig. 1. Case 1. The fraclnre dislocation of Fig. 2. Case 1. The fracture-dislocation of the Fig. 3. Case 2. Fracture of the arch of the 
the Xltli — Xlltli thoracic vertebra is evident Xltl* — Xllth thoracic vertebra is reduced. Ylrli cervical vertebra and complete fractnre-dis- 

in the upper part of the picture. location of the YItli — Yllth cervical vertebra. 
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a fracture is seeu here of the articular processes of the fifth cervico.! 
vertebra with a fragment which may very well have prevented the 
reduction, and explains the fresh dislocation. — The symptoms of the 
patient were negligible, only a moderate restriction of the turning and 
bending to the sides of the- head. I let him go home, therefote, 
asking him to resume work in order to find out how he fares. In -a 
couple of days we shall then possibly contemplate open reduction. 

The oldest method for the treatment of dislocations of. the 
vertebral spine is probably the closed reduction. It has been 
applied and has been successful in some cases. It is easily imagin- 
able that the prospects of success are greater the nearer to- the 
head the seat of the dislocation. The farther clown it is situated, 
already at the sixth and seventh cervical vertebrae, the prospects 
of affecting the dislocation by manipulation and turning of- the 
head become considerably less, , as -there are then so many links 
between the point of attack, the head, and the dislocation, that 
traction as well as turning are split up and reduced, before they 
arrive at the seat of the dislocation. In order to reduce the dis- 
location the articular processes have to be disengaged, which is 
best effected by forward fle-xion of the head, which procedure 
actually has been proposed and carried out by some surgeons 
(f. i. Walton, Lang worthy). A forward flexion of the head, 
however, greatly endangers the cord, which may be easily injurecl 
that way. Exacerbation has been reported of the neurological 
disturbances by such closed reduction (Kunorat, Causse, a', o.), 
and several fatalities have been recorded associated with such 
manipulations. I suppose, therefore,- that to'-day we -may look 
upon the closed reduction — in cases with involvment and lesion 
of the spinal cord — as a thing of the past. 

The application, of the direct extension on the head in cases 
of dislocation of the cervical spine has been first proposed and 
carried out,, as far as I have been able to find out, > by Crutc'h- 
RIELD in 1933, and has been used. to a considerable extent at 
several clinics in America, thus by Galue and MacIvenzie. 
In Norway the method has been used successfully by Dohlen 
who in 1942 in the Oslo Surgical Association reported 4 cases -of 
dislocation in the servical region treated with favourable results. 
Dohlen strongly advocated early reduction. Further, Otnbs 
somewhat later has recorded one 6ase.of. dislocation between 
the atlas and the epistropheus, also with good- result; One oiily 
of Dohlen’s four patients had neurological disturbances viz- 
radicular symptoms. ’ 

30 — i6103 - i . Acta clui \ Scaadiuau . Vol . XCIV . 
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It is perfectly clear, and needs no comments, that this direct 
extension is preferable to Glisson’s sling. It is far more effective, 
and contrary to the sling it does not trouble the patient. It is 
difficult to imagine that it should be injurious. Certain objections 
may be raised against it, however, particularly in cases with 
neurological disturbances. More than ever it is important here 
that the reduction takes place as quickly as possible after the in- 
jury, preferably at once, and the sooner the more grave the 
disturbances. It is evident from the cases published, that it takes 
some time before the effect of the extension is apparent, some days 
: — in cases where hours may prove of importance. We also know 
that the reduction does not always succeed by direct extension 
— my two cases demonstrated this. 

I am of the opinion, therefore, that in cases with grave neuro- 
logical disturbances, and most urgent in cases of transverse 
lesion, reduction should be performed without delay, and should 
be complete; this is the least we can do to save the cord or what is 
left of it. This cannot take place in any other way than by imme- 
diate open reduction under local anesthesia. One may then state: 
Three of the five patients operated on died. Yes, but the one — 
my first patient from 1932 — is fit for work today, and the three 
died, not due to the operation, but in spite of it. In two of these 
cases, in whom autopsy was performed, the cord was irreparably 
crushed, and the reduction in these three cases was of no use. 

lYhen ScnmEDEX in 1930, and later also other authors, 
maintain that attempts at reduction should not be made in cases 
of transverse lesion, I consider this pessimism unjustified. Yy 
first patient constitutes a proof that these eases are not always 
hopeless, as does also Wenzl’s cases. It appears from a number 

of cases published, as stated by me in the Scandinavian text-book 

of surgery, edition 1934, that we are never able to establish a 
safe prognosis in the first few days after a spinal lesion with 
injury of the spinal cord. The X-ray examination gives no guid- 
ance, as the degree of the dislocation is not proportional to the 
extent of the injury to the spinal cord. Neither do the clinical 
symptoms during the first days after the injury permit any 
distinction between irreparable injuries to the spinal cord and the 
less serious ones, Firstly, we have to count with the fact, that there 
exist reversible commotions of the cord. Cases have been reported 
of gunshot wounds in the vertebral body with complete transverse 
lesion, without the vertebral canal or its contents having been 
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injured (Wenzl). Also, we know that in cases of vertebral disloca- 
tion the mechanism of the transverse lesion includes, in addition 
to the direct pressure of the vertebra on the spinal cord and hyper- 
extension of the cord, several other factors, namely: change in 
or suspension of the passage of the spinal fluid, direct pressure 
of extravasated blood, arterial anemia, and venous stasis — 
viz. secondary effects of the trauma, which do not follow in- 
stantaneously upon this, but in the course of the following hours 
and days, effects which may be very harmful to the nervous 
tissue, if they are not counteracted by an early reduction, but 
effects the clinical manifestations of which are frequently revers- 
ible. It is a well-known fact, that in patients with incomplete 
transverse lesion an exacerbation of the symptoms is observed 
dming the following days, and on the other hand, if the patient 
survives, some improvement may occur later in the course, 
even if no reduction is performed. The cases of transverse lesion, 
M^hich are improved or even cured by reduction, speak still more 
distinctly in that respect. 

In my opinion, therefore, we are not permitted to remain 
passive in cases of transverse lesion by dislocations in the spinal 
column. They should all be submitted to reduction as soon as pos- 
sible, for preference at once, in order that these reversible changes 
may be stopped and brought to regress. We are sure to treat then 
also some cases with complete crushing of the spinal cord, and the 
operation is of no use. By this active procedure, however, we may 
save some patients. When the pressure of the vertebra is relieved, 
the secondary results of the dislocation will be prevented or 
interrupted. The remains of the spinal cord which are anatomic- 
ally intact immediately after the dislocation, may then be saved 
from secondary destruction. 

Siiramary. 

The author reports 6 cases of fracture-dislocation of the spinal 
column, 4 of them with complete transverse lesion; these 4 patients 
have been treated by immediate open reduction in local anesthesia. 
Three of them died. But the first patient (fracture-dislocation 
of the tAvelfth thoracic vertebra) was operated on 13 years ago; 
though he has yet some spasticity of the legs, he is now able to 
work and support his family as a chauffeur. 

Another patient (fracture-dislocation in the cervical column) 
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was Operated on (open reduction) 55 days after tlie accident. 
His pyramidal lesion and severe paresis is greatly reduced and 
lie is actually (13 months after the aceident); able to handle 
different tools, and writes well with his right hand, He has 
recently marched 12 kilometers in one day; his left hand and 
leg are in perfect shape. 

The author is of opinion, that cases with fracture-dislocation 
of the spinal column and neurological symptoms including trans- 
verse lesion should be treated by immediate open reduction. 

In some cases, where the spinal cord has been completely crushed 
— a situation, which cannot be diagnosed beforehand — the 
operation will prove useless. In other cases of transverse lesion 
the open reduction will save the remains of the spinal cord which 
are still anatomicall}’’ intact from secondary, definite destruction. 


Ziisammeiifassuug. 


Verfasser berichtet liber 6 Falle von Luxationsfraktur im 
Ruckgrat von welchen 4 Verwundete die Symptome einer voll- 
standigen Querschnittslahmung darboten; diese 4 Kranlcen warden 
mit baldigster offener Reposition behandelt. Drei starben. Der 
erste aber • — (Luxationsfraktur des XII. Brustwirbels) — ist vox 
13 Jahren operiert worden und lebt wohl; mit einer gewissen 
Spasticitat der Beine arbeitet er doch jetzt als Kraftwagenfiihrer 
und kann seine Familie unterhalten. 

Ein anderer Kranker — (Luxationsfraktur des V. Halswirbels) 
wurde 55 Tage nach dem Unfall reponiert. Seine Pyramidenbahn- 
lahmung ist jetzt -—13 Monate nach der Operation — sehr gebessert: 
er schreibt sehr wohl und kann mit der rechten Hand verschiedene 
Instrumente benlitzen, Holz sagen und hacken, er hat 12 Kilo- 
meter an einem Tag marschiert. 

Diese Falle — Luxationsfrakturen mit nevrologischen Ausfalls- 
symptomen — eine Querschnittslahmung darin auch eingeschlos- 
sen — will der Verfasser mit baldigster offener Reposition be- 
handeln. Fallen mit vollstandiger Questchung des Riickenmarks 
— ■ was man gleich nach dem Umfall nicht diagnosticieren kann 
werden durch den Eingriff nicht geholfen. In anderen Fallen aber 
wird die Reposition des Luxationsbruches die anatomisch noch 
gesunden Teile des Markes der sekundaren, endgiiltigen Zerstorung 
entziehen. 
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Eosuind. 

Compte rendu de 6 cas de fracture-luxation de la colonne 
vertebrale, dont 4 avec le syndrome de paraplegic complete; 
ces 4 blesses etaient traites par une reduction immediate a ciel 
ouvert sous Vanestliesie locale. Trois moururent mais le premier, 
opere il y a 13 ans (fracture-luxation de la XII® vertebre dor- 
sale) est actuellement- malgre une spasticite residuelle des deux 
jambes — capable de gagner sa vie comme chauffeur d’automobile. 

Un autre blesse (fracture-luxation de la V® vertebre cervicale), 
datant de 55 jours avant la reduction avait une grave hemij)aresio 
avec spasticite (lesion du tractus pyramidal). Actuellement 13 
mois apres la reduction: II travaille bien, il ecrit bien (main droite); 
malgre une legere spasticite du genou droit, il a recemment marche 
12 kilometres dans la journee. 

Pour ces blesses de la colonne vertebrale — fracture-luxation 
avec symptomes de lesion de la moelle — I’auteur preconise 
une reduction immediate a ciel ouvert. Les cas de destruction 
complete de la moelle — un etat de choses que I’on n’arrive jamais 
ni a verifier ni a exclure d’avance — ■ ne profiteront pas de cet inter- 
vention, qui est alors inutile. Mais dans quelques cas la reduction 
immediate sauvera des restes encore intacts de la moelle — an 
point de vue anatomique — d’une destruction secondaire et 
definitive. 
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From the Surgical Clinic of the Seraphimer Hoapital, Stoekholm 
(Head; Professor Gustaf Sodbrlund). 


Four Cases of Tuberculosis of tlie Kidney. 

By 

GUSTAP SODERLUND. 


One gets the impression that, during the last few years, tuber- 
culosis of the Iddnej has possibly diminished in frequency, just 
as other forms of so-called surgical tuberculosis, such as, for 
instance, tuberculosis of the bones and joints, and of the glands 
of the throat, have done in our country. It seems, too, as if renal 
tuberculosis, during the last few years, appears more frequently 
than before in more atypical forms. Last year, I had an oppor- 
tunitj^ of dealing with four cases of renal tuberculosis, all of which, 
in different respects, display interesting characteristic features 
distinguishing them from more typical forms of this disease. Both 
in their pathological-anatomical, diagnostical and operative- 
indicational aspects, the cases seem to be of interest sufficient to 
warrant a short account of them. 

Case 1. Alvar Valentin J. 42 years old. In November, 1928, he was 
struck in the right groin by a plank. About half a year after the in- 
jury, he felt aching in the groin and the right testicle began to swell. 
He was then admitted to the Maria Hospital in Stockholm and under- 
went operation there for tbc in the right epididymis. 

On 1930 he was admitted to the Surgical Clinic of the Seraphi- 
mer Hospital on account of the swelling of the left epididymis. On 
cystoscopy, there was discovered a swelling around the left ureter 
orifice, while the right one was normal. No urine was obtained from 
the left kidney, while normal urine was got from the right one. 

Bpidymectomy. P. A. D. tbc. He was readmitted ®/i 2 on account 
of urination distress. 

^/is Eoentgen investigation: (Lysholm): The left renal pelvis was 
found altered into a large sac, with short, lumpy calyces. At the place 
of the left kidney there were found two calculus shadows as large as 
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a coffee-bean. The left ureter is distended to the width of one cm through- 
out the whole of its length. The right kidney-pelvis shows a normal 
picture, with calices minores sharply defined. 

0/12 Operation; Pyelolitotomy (Soderlund). The left kidney 
was exposed in the usual way, posteriorly. The renal pelvis greatly 
enlarged but, at the moment, not distended. On palpation of the under 
pole of the kidney, there was felt a parenchymal bridge, about 4 cm 
wide and 1 cm thick, issuing from it medially, and continuing from it 
to the lower pole of the other kidney (horse-shoe kidney). After the 
renal pelvis and the ureter had been exposed, a calculus was felt wedged 
in, a couple of cm from the renal pelvis; a second stone lay in the renal 
pelvis. The wedged-in stone could be dislodged and pushed into the 
renal pelvis, after which, pyelotomy was performed and the stones 
extracted. 

Subsequent course without remark. The patient was discharged 
--/i, 1931. In 1935, he was attended for 10 days at the Maria Hospital, 
with the diagnosis; InflamvMtion of the renal felvis. 

In September, 1944, after a cold, he felt a severe general sense of 
sickness, with fatigue and evident emaciation and aching above the 
vesical tract and increased tenesmus, 5 — 6 times every night. Read- 
mitted to the Surgical Clinic of the Seraphimer Hospital: ®/io 1944. 

General condition good; temperature subfebrile, however, up to 38°, 
in addition to which he was troubled by an irritating dull pain in the 
umbilical tract, and in the right side of the back of the loins. 

Urine: albumin the sediment 2 mm high, yellowish-white, 
compact, consist of white blood-corpuscles. No bacteria. No tu- 
bercle bacteria demonstrated. SR 54 Non-protein nitrogen = 40 mg 
%. Abdomen; soft and untender, no tenderness over kidney tract. 
To right of navel there is palpated a firm, non-displaceable tumor as 
large as a good sized orange; it is not displaced on breathing. The sur- 
face is smooth and the tumor is untender. 

»/io Roentgen: urography; in the lower part of the right kidney there 
are a large number of irregular calcifications. Secretion begins in the 
usual time on the left side. On the right side no contrast secretion. 
The left kidney pelvis lies sagittally with a couple of the smaller calyces 
directed medially. Roentgen has discovered horse-shoe kidney. The 
kidney on the right side contains calcifications, and gives no secretion. 
On the left side, the kidney pelvis is distended. 

^'/lo Cystoscopy (Soderlund). Normal bladder capacity. Moderate 
edema at bottom of bladder, and great redness of the mucous membrane 
specially greatly pronounced at the right ureter orifice. Catheter could 
be inserted about 1 cm but no farther. At the sight of the left ureter 
orifice, similar alterations. The catheter could not be introduced here 
either. The alterations resemble those found in bladder-tuberculosis. 

Operation (Soderlund). Extirpation of the right half of 
the horse-shoe kidney. An attempt was made to expose the right 
kidney extraperitoneally. It soon proved that section of the 
right rectus muscle by a transversal incision would be necessary in 
order to obtain a better survey; in addition, the abdominal cavity was 
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opened in order to gain better guidance. The right kidney was altered, 
showing a highly huffy appearance; the resistance, palpable exteriorly 
near the median line proved to be a sac, as large as a good sized hen’s 
egg, containing thick pus; this was probably the kidney pelvis. By 
degrees the shrivelled kidney could be released from the very firm huffy 
coating of the connective tissue in the surrounding parts. It was diffi- 
cult, above all, when loosening, to avoid injuring vena cava; the vessels 
had to be ligated one by one. The ureter, which was as thick as a small 
intestine, was of the same width all the way down to the little pelvis, 
and the greater part of it wms removed after invagination. On palpa- 
tion, the left kiclney was felt to be normal, excepting that it had the 
form characteristic of a horse-shoe kidney. The alterations in the right 
kidney continued to about the middle of the bridge between the two 
kidnej’’s which, at this place, was divided. 

P.A. D. The kidney sent in consisted of 2 parts separated byascar- 
rified area. Consequently, one can see a part with a relatively well 
preserved parenchyma, although with macroscopic foci of tbc. type, 
and another part rvhich, macroscopicall)% displays the picture of a 
tuberculous pyonephrotic sac. Microscopic investigation confirms that 
Ave have present rich numbers of caseous tbc. suppurating foci and 
conglomerate tubercles. 

Status ®/u. General condition very good. The back-ache gone. Before 
the operation the patient had to urinate 5 — 6 times a day, and twice 
in the night; now only 3 times in the 24 hours. No pains on urinating. 
The appetite Amry good after the operation; feels quite well. No sub- 
jective distress excepting a slight night-prespiration. Discharged 
Control examination Sept. 1945. Feels quite well. 

Epicrisis: the case, consequently, is that of a man of 40, m 
whom, in 1930, there was discovered hydronephrosis in the left 
kidney, with 2 concrements, one of w^hich Avas wedged into the 
ureter and Avas assumed to have given rise to the hydronephrosis. 
The concrement Avas removed in the usual way, and it was then 
discovered that there existed a horse-shoe kidney with a rather 
broad and thick parenchymal bridge. Afterivards he was well 
until the close of 1944 when, at the hospital here, tbc was found 
in the right half of the horse-shoe kidney. By operation, carried 
out in consequence of severe buffy formations in the neighbour- 
hood of a kidney pelvis filled wdth pus, there was removed the 
right half of the horse-shoe kidney. 

Although, on the first operation the question was discussed if 
the kidney on the left side should be removed in toto, or not, it 
was thought, however — in accordance with the views Avhich 
now prevail — that, in kidney operations, as conservative meth- 
ods as possible should be employed in order to preserve the 
kidney. This determination was, of course, of great importance 
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as, 13 years later there was discovered a highly destructive the 
in the right half of the horse-shoe kidney. 

Case 2. Ingrid Helene H. b. “/s 1924, admitted to the Surgical 
CYnhc oi the SeiiapYvlmar W44, wwder the diagnosis,, 

Tuberculosis renis sin. 

In 1938, right-sided pleuritis and cutaneous tbc. on the left leg. 
In 1942 appendectomy, when tbc.-peritonitis was discovered. Ever 
since that time, diffuse abdominal distress, and aching above the 
urinary bladder together with very frequent tenesmus. Sometimes 
aching, too, in the loins and, norv and then, fever up to 39°. 
February 1942 hematvU'ia. On this occasion she went to St. Goran’s 
Hospital where tbc. bacteria were discovered in the urine. She was 
then sent to another hospital in the town where urography was carried 
out. Roenlgen report: “The secretion begins very slowly, but simultane- 
ously on both sides. Right kidncij: close to the lower calyces there are 
filled a couple of irregular cavities in the renal parenchyma. These 
cavities are indistinctly outlined; the lower calix is contracted. Left 
hiincij: the lateral and lower calyces cannot be filled with contrast at 
their site; there are observed small, irregular collections of contrast, 
aud, medially in the lower part of the kidney, a small collection of 
contrast almost as large as a hazelnut. The right ureter is of normal 
u-idth. The left ureter is slightly distended, especially in the lower part 
of its course; its last part, for a length of a good 2 cm, fairly greatly 
leufsacted. Tbe •AW'i its -puxt, 

in the neighbourhood of the left ureter orifice, it shows a somewhat 
rigid contour. 

The Koentgen investigation has shown signs of bilateral alterations 
within the kidneys, of the type one usually finds with tbc., together 
with alterations in the left ureter and the urinary bladder.” 

After the girl’s father had spoken to me respecting her illness, she 
was admitted to the Surgical clinic of the Seraphimer Hospital, 1944. 

Status: general condition good; was in good flesh; musculature good. 
Complains of smarting on luunation and sometimes of fairly severe 
smarting over the vesical tract; fever now and then; nervous. SB. 75. 
Temp. 37.5°, pulse 120. 

"Vo urography; the same finds as on the previous examination. 

Cystoscopy with ureter-cathetcrizing of right kidney; retrograde 
pyelography (SoderluND). Normal bladder capacity, right ureter ori- 
fice Avithout remark. Around left ureter orifice the vesical mucous 
membrane highly reddened and puffily thickened. The right ureter is 
catheterized. Urine from bladder: light yellow, albumin turbid, 
alcalic; sediment 7 mm high, compact, consist of white blood-corpuscles, 
fairly number of tbc. -bacilli. 

BtW. from right wteter water -wleur, wautraV, \va pathulugiaal sedi- 
uieut. Retrograde poyelography right side; kidney pelvis and upper 
calyces contrast-filled, Avithout evident alterations. The irregular ca- 
A'ities Avhich, on an earlier urography were filled Avith contrast, were 
iiOAv not filled with it. 
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Operation. (Soderlunb). 

Nephrectomia sin. The kidney moderately enlarged. In the lower 
pole a cavity as large as a walnut; the ureter distended, with highly 
thickened wall, the ureter stump invaginated. On section through the 
kidney there was found a cavity, as large as a walnut, in the lower pole 
and caseous necrosis in all the papillaries up into the parenchyma’ 
P. A. D. the. ■ 

= 1/7 Subsequent course without remark; discharged with good general 
condition. Feels better now than for several years. Control examina- 
tion: has later consulted me on different occasions; pus and tbc.-bacilli 
in the vesical urine still present, but general condition good and, sub- 
jectively, very inconsiderable distress. 

E'picrisis: the case is one of a girl, 21 years old, who, on ex- 
amination at a Stockholm hospital in 1942 was informed that she 
was suffering from bilateral kidney- tbc. This diagnosis had been 
made" solely by urography and investigation of the vesical urine. 
Tbc.-bacteria and pus in the vesical urine were discovered and it 
was seen in the urogram that the left kidney was the seat of ex- 
tensive tuberculous alterations, both in the kidney pelvis and in 
the ureter. The right kidney presented a normal kidney pelvis 
but below the lowermost calyx there was seen an irregularly 
shaped cavity, scarcely as large as a hazelnut, which, roentgeno- 
logically, was considered to be of tuberculous genesis. A fresh 
examination at the hospital here showed that the urine from the 
right kidney was without remark — • ureter-catheterization not 
carried out before ■ — but that the cavity visible on the urogram 
did not appear in the retrograde pyelogram. From this there was 
made the deduction that, even if the said cavity, too, was of 
tuberculous nature — a thing which was not certain, however 
still, it could be considered possible that the eventual tuberculous 
focus in the parenchyma could be healed. It was also considered 
that the right kidney, in other respects, was healthy and that 
no tbc. was present in the kidney pelvis nor in the ureter, and 
that, under such circumstances, there was indicated a removal 
of the highly tuberculous left kidney. This was all the more ne- 
cessary as the patient’s extensive vesical tbc was caused, fust 
and foremost by the left kidney, on the removal of which her cure 
depended. The patient’s severe distress was due, in the first place, 
to the vesical tuberculosis from which she suffered. 

Case 3. Lilly Margareta M., b. ^ji 1899; admitted to the Surgical 
Clinic of the Seraphimer Hospital — ^jg 1944, under the diagnosis. 
Tuberculosis renum amborum? 
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Anamnesis: One cHldbirth, 1937. For the first time, in 194:0, and, 
since then, 5 times, intense attacks of pain in the right kidney tract, 
which soon passed over. 

At the new year of 1943, ever increasing tenesmus, with throbbing 
sensations in the urinary duct for a couple of weeks. The symptoms 
disappeared, but returned later on in the spring; the summer was free 
from distress but, in the autumn, there was renewed distress, with 
tenesmus up to 21 times daily. In February, 1944, she observed clotted 
blood in the urine, and the urine gradually became very sanguinous. 
She was sent to the hospital at Falkenberg where a roentgenogram of 
the urinary tracts was taken and cystoscopy was attempted. The doctor 
{locum tenens) at the hospital %vrote to me on 1944 respecting the 
patient in question, stating that repeated sediment exlaminations 
showed a sterile pyuria and that the roentgen picture pointed a right- 
sided kidney tbc. without secretion; there existed hydronephrosis on 
the left side, with a distension of the pelvis as large as a goose egg. 
This was considered to point to a tbc.-stricture of the left ureter. Ca- 
theterizing of the ureter had been attempted three times unsuccessfully 
in consequence of the small capacity of the bladder (25 — 30 cc.). Non- 
protein had lain between 120 — 160 but the general condition was re- 
latively very good and the patient’s distress severe. It was thought 
that Coffey should be considered and application was made to have 
the patient transferred to the Surgical Clinic of the Seraphimer Hos- 
pital to which she was admitted 1944. 

Stahls: General condition rather good, has stayed up. SR 52, non- 
protein 71, afebrile. She complains of the constant and painful tenes- 
mus. Abdomen: without remark, per rectum 0. Urine: yellowish grey, 
very turbid. Sediment: 20 mm high, consisting of white blood-corpusc- 
les, a few coli bacteria, tbc. 

The roentgen plate taken in Falkenberg (examined by Lysholm), 
urography: no secretion on right side. On the left side there is gradually 
being filled a hydronephrosis as large as a goose egg, continuing obli- 
quely down to the bladder in a highly distended ureter. The bladder 
shrivelled, capacity 30 — 50 cc. 

By stretching the bladder twice daily its capacity was gradually 
increased to 100 cc. Non-protein fell by degrees, and more rapidly after 
a Pezzer catheter had been inserted, down to 60, 48, 46 and, finally, 
to 36 mg % (25/^). Simultaneously, the patient grew calmer and felt 
better, operation (Soderlund). 

Nephrectomia dx: the kidney moderately enlarged, fixed lightly to 
its surrounding, the surface coarsely bossy; the ureter moderately 
thickened. Section through the organ displayed a large number of 
caseous caverns as large as a walnut. 

P. A. D. Extensive tuberculosis with caverns, and with ulcerations 
in the calyces. 

Subsequent course good. After some days the Pezzer catheter was 
removed and the patient retained the urine without tenesmus for three 
hours; the bladder capacity still no more than 100 cc. General condition 
much improved, subjectively, inconsiderable distress; patient feels 
stronger. Non-protein 33 mg %. 
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Eficrisis: the case is that of a married woman of 45 who, for 
the last 1V„ year has had vesical distress and who, when examined 
at the hospital of her torvn in February —March 1944 was found 
to have pus in the vesical urine with the. -f ; the urogram showed 
no secretion from right kidney, but a greatly distended renal pel- 
vis and ureter of the left; shrivelled bladder containing 25—30 cc 
and non-protein varying between 70—120—160 mg %, simul- 
taneous! the general condition was good. It had been con- 
sidered that her right kidney was affected with tbc., and that the 
hydronephrosis on the left side was caused by a tuberculous ure- 
ter-stricture . 

However, after catheter treatment here twice daily and, above 
all, after treatmeiit with an indwelling Pezzer catheter, the non- 
protein fell to 36 mg %, it was considered that the hope which 
had been entertained that the hydronephrosis on the left side 
had not been caused by a stricture, but was due to resistance 
from the shrinlcled bladder, rvas verified, and the right kidney 
which was the seat of an extensive cavernous phthisis was re- 
moved. After this the patient’s general condition improved rap- 
idly, the bladder-capacity could be increased to 100 cc, and the 
patient could retain her urine for as much as 3 hours. 

Case 4. Ragnhild Aurora N., b. 1908, admitted to the Surgical 
Clinic of the Seraphimer Hospital — “-/s 1944 under the diagnosis; 
Tuberculosis renis sin. -f- Anaemia secundaria, ’’jt — 1944 under the 
diagnosis; Abscessus periureter. sin. tuberculos., the same year 

under the diagnosis: Fistula tbc. post ureterectomiam. 

Healthy up to 1934 when she began to be troubled by attacks 
of fever, with shivering and fever-niaximums up to 40°. Thus, 
during the period 1934 — 1941 she had every year one or more such 
fever-periods but without other symptoms; the attacks were sometimes 
of short duration, and sometimes lasted as much as 2 months. After 
she had consulted a large number of doctors without result, and had 
had been prescribed different medicines, she was admitted in 1^41, 
after visiting the Medical Policlinic of the Seraphimer Hospital, to the 
Medical Clinic there. Here, inter alia, there was carried out a roentgen 
examination of the gall- and iwinary passages but without patholog- 
ical finds.- The report of the examination of the urinary tract said: 
“With urography, simultaneous secretion beginning at the normal time, 
with filling up of the normally shaped kidney pelvis and ureters, ho 
concrement, no stasis.” Widal, Weil and blood cultare negative. Abor 
tion in mens VI 1939. Since 1941 suppurating, bloody discharges from 
the abdomen which continued even after she had been operated at the 
beginning of 1942 at the General Maternity Hospital (Prof. Onow) lor 
degeneratio cystica ovarii dxt. In July, 1942, when she was at the 
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Maternity Hospital, there was opened and drained an abscess in spatiuin 
urethro-vaginalis; in October 1942 she was once more admitted to the 
Maternity Hospital when she underwent debridement of a fistula after 
the abscess. On examination by Prof. Olow, ^^3 1943, she was free from 
distress. On ^/s 1943 she had a severe hematuria u^hich lasted three 
days. In connection with this she felt severe pains in the left side of 
the abdomen, radiating downwards; the fever rose to 39.1° on the 
21/3 when she was again admitted to the General Maternity Hospital. 
Inter alia, she was examined by cystoscopy (Olow) respecting which 
it was noted that the vesical mucous membrane was ivitliout remarh. 
Patient discharged “’/g. In the early summer, 1943, severe ache in the 
hack on the left side down-wards to the groin. On 2®/,, renewed blood- 
mingled flux and, simultaneous!}", tenesmus. Readmitted to the Ma- 
ternity Hospital on the -^7. 

From her Stahis there is noted that no resistance could be palpated 
in the abdomen and that there was no tenderness over the kidney 
tract. S R 100. 

®V7 Cystoscopy (Olow): normal vesical capacity, ureter orifices with- 
out remark; the ureter catheter can easily be inserted on both sides, 
urine in normal drop-tempo. The urine contains a few coli bacteria, 
otherwise without remark. — Patient afterwards admitted to the 
General Maternit}'’ Hospital for the next following months, during the 
whole time having now and then attacks of dull, grinding pain in the 
left kidney tract; suppurating discharge from vagina without its being 
possible to discover its source. On 19^4 there was carried out de- 
bridement of the old paraurethral fistula passage, which led up to- 
wards the left perimetrium. S R 137 — 145. As she again had high fever 
on the 1914 she was remitted to the Medical Clinic of the Seraphimer 
Hospital. From her Status on admission here, there may be quoted: 
Thin, poor musculature, not specially pale. Abdomen: on bimanual 
palpation over the left kidney tract there is gained an impression of an 
resistence which can be made to move backwards and forwards be- 
tween the hands. S R 137. Red blood-corpuscles 3.3 mg. Non protein 
33 mg %. Urine sediment: growth of coli. Roentgen of kidney on 
at the place for the left upper kidney pole there is found an increased 
soft tissue density the boundaries laterally of which cannot be deter- 
mined reliably; this alteration continues, without any sharp boundaries 
into the ureter; the secretion considerably delayed. After about 2 
hours, a distended kidney pelvis, with distended calyces, is filled. 
‘In 1941”, writes Lysholm finally, “the renal pelvis was not distended, 
and the ureter was normal, but the upper part of the kidney pelvis Avas 
displaced laterally dowiiAvards, while the upper kidney-pole appeared 
to be swollen into a lump. The process, consequently, existed even then, 
but has since increased in size.” 

In consequence with this roentgen report, the patient was transferred, 
to the Surgical clinic, where, on palpation of the left kidney tract, 
here could clearly be felt a fairly large resistance. 

. Vs Cystoscopy, with ureter catheterization (Soderlund). The ve- 
sical mucous membrane slightly reddened, but otherwise normal, as 
was, too, the ureter orifice. 
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Right: Urine fairly clear, acid, albumin 4-) gravy-like sediment 
fairly rich number of red blood-corpuscles and some few white ones’ 
0 bacteria. 

Left; Urine fairly clear, alkalic. Scarcely discernible sediment, 4—6 
white blood-corpuscles, 3 — 5 red ones; a few coli-like rods. 

®/3 Operation: (Soderlund). 

Nephrectomia sin.: usual lumbar section, with resection of C XII: 
the kidney was felt to be about 3 times as large as a normal one; very 
firmly attached to its surroundings, especially medially. The upper 
pole as large as a good-sized fist with thick rind grown firmly around it. 
Towards the renal hilus tract a very extensive rind-formation, about 
4 fingers thick, attaching the kidney to v. cava, and continuing down- 
wards along the ureter. The process gave the impression of being of 
inflammatory'- nature. The hilus vessels bedded in the rind were ligated 
separately. The ureter is transformed into a solid formation, as thick 
as a small intestine, with thick walls and a narrow lumen. The kidney 
could be removed in its entirety, and the greater part of the ureter, 
too, was taken, although not quite down to the bladder. On section 
through the kidney, the upper pole was found to be occupied by an 
abscess as large as a mandarin-orange with repulsively stinking pus; 
is was not in connection with the pelvis which appeared to be normal. 

P. A. D. In the upper pole of the kidney, a large cavernous forma- 
tion, the wall of which shows caseous and productive tbc. 

The patient discharged cured, ~-js, subjectively and objectively well. 
Readmitted ’/4 with pains in the lower part of the scar; diarrhea and 
fever. — Operation (Sodeelund). 

Ureterectomy: Around the upper ureter end, an abscess, as large 
as a hen’s egg, with malodorous pus, which was emptied and drained. 
The ureter removed down to the bladder. Discharged ®/5 healed. 
Readmitted 1944 for a little fistula in the last scar. The fistula 
scraped out. 

P. A. D.: tuberculous granulation tissue. Patient discharged the fol- 
lowing day to Outdoor-Patients’ Department. Afterwards well. 

Eficrisis: The case was a married woman, 36 years old, who, 
during the last 10 years, had, yearly, frequent attacks of fever. 
During the first 5 years, nothing but fever symptoms, during the 
last years, in addition, hematuria and attacks of pain in the left 
flank, fistula formation in spatium urethro-vesicale, etc. 

On urography, 1941, there was observed a normal renal pelvis 
on the left side which, however, even then, was displaced down- 
wards and laterally. On repeated examinations at the gynecolog 
ical department during 1941' — ^1943 with, inter alia, cystoscopy 
on several occasions, nothing pathological from the urinary tracts 
could be observed; urine without remark. _ 

In January 1944, there was palpated at the Medical Clinic o 
the Seraphimer Hospital to which the patient had been sent, ^ 
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filling in the left renal tract, and when a fresh roentgen examina- 
tion was now made, there was discovered an expansive process 
in the left upper renal pole. On operation at the Surgical Clinic 
of the Seraphimer Hospital, there was removed a greatly enlarged 
kidney surrounded by solid rind. There was also removed the 
greater part of the ureter, which was as thick as a small intestine, 
had a thick wall and a narrow lumen. In its upper pole, the kidney 
contained an abscess as large as a mandarin-orange containing 
repulsively stinldng pus. P. A. D. Tuberculous cavern, with coli 
infection. The renal pelvis without remark. 

Pathologic-anatomically and pathogenetically, the case should 
be thus described: From a tuberculous primary affection in 
the upper pole, there had been develojied a cavern which after- 
wards became coli infected, i. e. a closed Iddney tbc. vdth 
mixed infection and without connection with the renal pelvis. A very 
uncommon morbid picture. 


Summary. 

The author relates four cases of tuberculosis in the kidneys 
that with regard to clinic, especially diagnosis, the indication of 
operation and the pathological anatomy might be considered to 
be of so great an interest that the publication of the four cases 
is justified. 

Case 1. Man, 42 years old, was operated 1930 at the Seraphimer- 
hospital for a rather big hydronephrosis in the left side of a horse- 
shoe kidney; pyelolithotoiu}’-; 1944 an extensive tuberculosis in 
the right half, which was removed at the same hospital; discharged 
cured . 

Case 2. A girl, 20 years old; 1942 tuberculous bacilli and pus 
m the urine. On urography extensive tuberculosis alterations in 
the left kidney; in the right kidney a few irregular cavities, which 
were also considered to be of tuberculous nature. She was sent 
home. On renewed examination 1944 at the Seraphimerhospital 
it was found, that the urine from the right kidney was without 
remark and that the cavities in the same kidney were not visible 
on retrograde pyelography. The tuberculous left Iddney was re- 
moved; discharged cured. 
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Case 3. A married woman, 45 years old, had the last 3 years 
cystitis, in the urine tuberculous bacilli and pus. At urography 
extensive tuberculosis in the right kidney and a rather large 
hydronephrosis in the left kidney; non-protein-nitrogen about 
100 mg %; the urinary bladder very small (shrivelled). After 
treatment at the Seraphimerhospital with Pezzer-catheter (a de- 
meure) the non-protein-nitrogen diminished to 36 mg %; the 
highly tuberculous altered right kidney then was removed, and 
the bladder was gradually distended; discharged in good condi- 
tion, bladder capacity 100 cc. 

Case 4. A married woman, 35 years old, had the last 10 years 
had periodic attacks of fever, up to 40 d. C. Avithout local symp- 
toms. By urography in 1941 nothing reliably abnormal in the 
urinary tract; urine normal. By new urography at the Seraphimer- 
hospital 1944 was found an exclusive congestion of the upper pole 
of the left kidney and a displacement of the kidney doAvnwards 
and laterally. Nephrectomy was performed; in the upper half a 
large cavern with coli-pus; no communication with the pelvis. 
Histological investigation: tuberculosis; discharged cured. 

Zusamraenfassung. 


Verf. teilt A'ier Palle von Hicrentuberkulose mit, die inbezug 
auf ihre Klinik, besonders ihre Diagnose, ihre Operationsindika- 
tion und ihre pathologische Anatomic so interessant zu sein schei- 
nen, dass eine Veroffentlichung angezeigt sein diirfte. 

Fall 1. dljaliriger Mann, im Jahre 1930 im Serafimerkranken- 
hause Avegen einer ziemlich grossen Hydronephrose in der linken 
Halfte einer Hufeisenniere operiert; Pyelolithotomie. Im Jahre 
1944 AAmrde in der rechten Halfte eine ausgedehnte Tuberkulose 
gefunden und diese Halfte im gleichen Krankenhause entfernt. 
Gesund entlassen. 

Fall 2. 20jahriges Madchen. Im Jahre 1942 Eiter und ’Cuberkel- 
bazillen im Harn. Bei der Urographie ausgedehnte tuberkulose 
Veranderungen in der linken Niere; in der rechten Niere einige 
unregelmassige Hohlen, die gleichfalls als tuberkuloser Natur 
aufgefasst wurden. Sie wurde nach Hause geschickt. Bei erneuter 
Untersuchung 1944 im Serafimerl<xankenhause wurde festgestellt, 
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dass der Harn aus der rechteiv Kiere o. B, war, und dass die Holileu 
in dieser Nierc bei rctrograder Pyelographie nicht hervortraten. 
Die tuberkulosc linlcc Niere wurdc entferiit, Gelieilt entlassen. 

Fall 3. 45jalirige Frau. Hatte in den letzten drei Jalu'en an 
Zystitisbescliwerden gelittcn; im Harn Biter und Tuberkelba- 
zillen. Bei Urographie ausgedehnte Tuberkulosc der recliten 
Niere und einc zicnilich grossc Hydroneplirose der linkcn; Rest- 
stickstolT etwa 100 nig%; Harn])]ase klcin und gesclirumpft. 
Nacli BchandJung im Sorafinierla’ankenliause niit Pezzcr-Kathe- 
ter (Dauei'katlieter) sank der Rcststickstoff auf 36 nig%. Darauf 
wurdc die tuberkulos stark veriinderte rechte Niere entfernt, 
und die Blase wui’de allmahlicli gedelint. Die ICranke wurde in 
gutem Allgemcinzustande und mit einer IBlasenkapazitat von 
100 ccni entlassen. 

Fall 4. 45jahrige Eliefrau, hatte in den letzten zehn Jaliren 
poriodische Fieberattackon von bis zu 40° ohne lokale Symptome 
gehabt. Bei Urographie im Jahre 1941 wurdc in den Harnwegen 
niclits deutlich Anormalcs festgestellt; Harn o. B. Bei erneuter 
Urographie im Serafimerlnvankcnliause im Tahre 19A4 fand man 
bedcutende Schwcllung dcs oberen Pols der linken Niere sowie 
Verlagerung der Niere nach untcn-lateral. Nephrektomie. In der 
oberen Hiilfte der linkcn Niere einc grossc Plolile mit koliartigeiu 
Biter, ohne Verbindung mit dem Nierenbecken. Histologische 
Untersuchung: Tuberkulosc. Gelxeilt entlassen. 


Resume. 

L’auteur rapporte quatre cas de tuberculose renale qui semblent 
presenter tant d’interet au point de vue de la clinique — surtout 
en ce qui concerne le diagnostic — de I’indi cation operatoire et 
de Panatoinie pathologique, que leur publication pent etre con- 
sideree comme justifiee. 

Gas 1. Homme de 42 ans. Bn 1930 il avait ete opere a 
I’Hopital des Seraphins d’une assez grande hydronephrose de la 
moitie gauche d’un rein en fer a cbeval; pyelolithotomie. Bn 1944 
on constata Pexistence d’une tuberculose extensive dans la moi- 
tie droite du rein, qui fut enlevee dans le meme hopital. Sortit 
gu6ri. 

31 — hG103h. Ada chir. Scandinav. XCIV. 
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Gas 2. Jeune fille de 20 ans. En 1942, pus et bacilles de 
Koch dans les urines. A I’urographie, lesions tuberculeuses eten- 
dues du rein gauche; a droite, quelques cavites irregulieres, qui 
furent egalement considerees comme etant de nature tuber- 
culeuse. Elle fut renvoyee chez elle. Lors d’un nouvel examen en 
1944 a THopital des Seraphins on constata que Turine du rein 
droit ne presentait aucune particularite, et que les cavites, de ce 
cote, n’apparaissaient plus a la pyelographie ascendante. Le rein 
gauche tuberculeux fut enleve; sortit guerie. 

Gas 3. Eeinine de 45 ans. Avait souffert de cystite pendant 
les trois dernieres annees; pus et bacilles de Koch dans les urines. 
A Furographie on voit une tuberculose extensive du rein droit, 
et a gauche une hydronephrose assez considerable; azote residuel 
d’environ 100 ing%; vessie petite, retractee. A la suite d’un 
traitement par sonde de Pezzer (a demeure) a FHopital des Se- 
raphms Fazote residuel tomba a 36 nig%. Le rein droit forte- 
ment atteint de tuberculose fut ensuite extirpe, et la vessie se 
dilata progressivement. La malade quitta Fhopital en bon etat 
general et avec une capacite vesicale de 100 cm’. 

Gas 4. Femme mariee de 45 ans. Au cours des dernikes 
dix anuses elle ‘avait souffert d’acces febriles periodiques jusqu’a 
40° sans symptomes localises. L’urographie en 1941 ne montra 
aucune anomalie manifeste au niveau des voies urinaires; rien 
de particulier dans les urines. Lors d’une nouvelle urographie 
a FHopital des Seraphins en 1944 on decouvrit une tumefaction 
considerable du pole superieur du rein gauche, accompagnee d’un 
refoulement de I’organe en bas et en dehors. Kephrectomie. II 
existait dans la moitie superieure du rein gauche une grande 
caverne avec du pus semblable a celui du aux colibacilles, mais 
sans comnaunication avec le bassinet. Examen histologique; 
tuberculose. Sortit guerie. 



From the Suraical Department of Crown Princess Lovisa’s 
Children’s Hospital, S'ockholm. 

(Head at the time: James Hindmaksh T-) 


Accidents in Childhood. 

By 

JAMES HINDMARSH f, GUNNEL MELIN and KARL-AXEL MBLIN 


Preface. 

On the initiative of the late Doctor James Hindmarsh, head 
of the Surgical Department of Crown Princess Lovisa’s Children’s 
Hospital, an examination was commenced in the year 1940 of 
the accident material of this department during the 10-year- 
period of 1930 — '1939. When, at the end of 1941, the preliminary 
results were presented to Hindmarsh, the material- was found to 
have a wider general applicability than expected. Furthermore, 
by the land courtesy of Doctor Ake Nettelblad, head of the 
Dalsland Hospital at Backefors, the childhood accident material 
of that hospital, during an approximately corresponding period 
of time, was placed at our disposal. In this way, an excellent 
opportunity was obtained for a comparison between town and 
country conditions. 

On the basis of the fore-mentioned investigations, steps were 
taken during the past few years by our department to institute 
an extensive propaganda regarding accidents to children. Owing 
to the widening of the scope of the inquiries, and further, to the 
regrettable death of Doctor Hindmarsh, it has not been possible 
until now to publish the final results. The Board of the Insurance 
Company Gothia has shown great interest in this work and kindly 
contributed to the costs of this publication. 

Gunnel Melin. Kmi-Axel Melin. 

32 — i6103i. Acta chit. Scandinav. Vol. XCIV. 



484 JAMES HINDMARSH f, GUNNEL MELIN AND KARL- AXEL MELIK. 


Introduction. 

The accident injuries in childliood differ in many respects from 
those occurring at a later age. Certain conditions coimected with 
the young individual’s surroundings and physical as well as men- 
tal properties render some types of accidents predominant and, 
at the same time, characterize the type of injury. It will suffice 
merely to point out the great frequency of burns and facial as 
well as cranial injuries, as compared to the comparatively rare 
occurrence of such accidents as dislocations, meniscal lesions, 
ankle and spinal fractures. In fact, certain accidents, e. g., sub- 
luxatio radii, are only to be met with in childhood. Moreover, the 
course of the injuries is different from that of adults. Thus, the 
prerequisites of healing seem to be distinctly more favourable in 
children and accident injuries causing permanent damage are 
actually extremely rare in childhood. 

Under these circumstances, it has seemed worth while to at- 
tempt a compilation of observations of accident injuries during 
childhood from a more extensive material, with particular regard 
to their mode of origin and nature. An investigation of this land, 
based on a numerical calculation of a more comprehensive mate- 
rial, has not to our knowledge been published earlier. However, 
Edbero gave a brief expose in the year 1939 on these questions, 
with main stress on the prophylactic side of the problem of child- 
hood accidents. 

The present material comprises in all 5,083 children subjected 
to accident injuries, and has been collected during the ten-year- 
period of 1930—1939. It has, accordingly, been concluded before 
the problems relating to the war period could exert any influence 
in this matter. The total number of cases at disposal have been 
included, with the exception of those occurring at parturition, 
which have not been considered as applicable to the particular 
injuries dealt with in this paper. 

The cases have either been treated at the Surgical Department 
of the Crown Princess Lovisa’s Children’s Hospital (0. L. H.) or 
at the Dalsland Hospital (D. H.), Backefors. The clientele at 
0. L. H. derives practically only from the town population w’'hile 
the Backefors material, which has been included for the sake of 
comparison, represents exclusively cases from the rural districts. 
Table 1 illustrates the number of cases at the G. L. H., and the 
extent to which the severity of the injury has required admission 
to the hospital. 

A comparison between the total admission to C. L. H.’s surgical 
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Table 1. 



C. L. H. 

Patients admitted to the hospital . . . 

1,833 

Policl. treated patients 

2.924 

Sum 

4,757 


department and tlie accident cases admitted there indicates that 
the aceident injuries take np a great number of the places reserved 
for treatment at the department. During the period concerned^ 
the total number of patients equalled 13,015. Thus, the 1,833. 
admitted accident injuries constituted approximately 14 per cent, 
of the total capacit}'. A closer analysis of the distribution per an- 
num (Table 2) will show that the number of admitted accident 
injuries has been subjected to a continuous increase. 

Table 2. 


Childhood accidents during the years lOSO — 19S0, 
(Data compiled from the annual reports of the two hospitals.) 


1 

C. L. H. 

D. n. 

1 Year 

Adm. to dep. 

Policl. treatm. 

51. 

Feni. 

Total 

, i 

M. 

Fern. Total 

JI. 1 Fern. 1 Total 

1 1 


1 1930 .... 

45 

1 

, 1*5 

61 

26 

16 , 

42 

0 

1 

1 

i 1931 .... 

57 

i ; 

75 

40 

34 

74 

30 

7 

37 

1932 . . . 

50 

! 49 ! 

99 

60 

47 ' 

107 

19 

9 

28 

,1933. . . . 

119 

, 84 , 

203 

114 

96 1 

210 1 

18 

4 

22 

1 1934 .... 

104 

1 56 i 

160 

140 

101 1 

241 1 

12 

S 

20 

1 1935 . . . 

146 

69 

215 

148 

129 

277 , 

15 

9 

24 

' 1936 .... 

99 

52 1 

151 

168 

139 

307 , 

19 

15 

34 

<1937. . . . 

161 

f 79 ! 

240 

273 

193 

460 

25 

21 

46 

1 1938 .... 

201 

1 ^05 

306 

302 

211 , 

513 

33 

. 14 

47 

1 1939 .... 

220 

1 103 1 

323 

386 

301 

687 

42 

25 

67 

This is due to a 

number of different factors, the most imjiortant 


ones being, no doubt, partly the change brought about in the use 
of the department in 1933 to that of holding acute cases, and 
partly the fact that the Police and the Ambulance Service have, 
in general, begun to turn increasingly to the C. L. H. in the event 
of accidents and not, as previously, to the various surgical clinics 
for adults in the city. In addition, it cannot be denied that a 
slight relative increase has been noticed, which is evident, inter 
alia, from the proportionately greater number of beds at the 
0. L. H. occupied by accident cases (Table 3). However, this has 
probably been of minor significance in this connection. 

In the out-patients’ department, a similar, although even more 
accentuated i crease of accidents has been noted. In 1930, only 42 
patients of this type were admitted there, compared to 687 in 1939. 



486 JAMBS HINDMARSH f, GUNNEL MELIN AND KARL-AXEL MBLIN, 


Table 3. 

The number of accident cases admitted to the surgical department of the C L TT 
calculated in percentages of the total number of admitted patients.’ ' ’’ 


Year 

193U 

31 ; 

32 

33 

34 i 

1 

35 

1 

36 

37 

38 ! 

1 

39 

% 

4.8 

5.6 

I 

9.2 

16.2 j 

14.9 

t j 

18.2 

11.2 

16.3 

19.3 

1 21.4 


Boys form the majority among the injured cases. The number 
of girls is invariably lower, at times being only half or a third 
of that of the boys (Table 2). It is interesting to see that the pre- 
dominance among male accident injuries, which occur for natural 
reasons at a grown-up age, is conspicuous as early as during the 
first years of life. Apparently, certain typically masculin charac- 
teristics manifest themselves at a very early stage and serve di- 
rectly to give rise to accidents. Tugendreich (1927) and Pirquet 
(1929) both lay stress on these conditions, stating that the rela- 
tionship between the frequency of accidents among boys and 
girls, respectively, is approximately 3 : 1. Also Rietz (1930) ar- 
rives at similar results regarding the mortality cases in a Swedish 
city material. He has submitted the death causes to a closer 
analysis. He ascertained, in this particular instance, that the sur- 
plus mortality of boys was most marked in cases where the 
typically masculine trait had been manifested. Thus, drowning 
was 7 times more frequent, and traffic accidents 4 times more so, 
as compared to girls. 

The age distribution in this material (Fig. 1) discloses a marked 
accident frequency during the first three years of life. This is not, 
as might be supposed, attributable to the fact that treatment is 
more often sought in the case of younger children. A corresponding 
high frequency is found also in patients admitted to the hospital, 
i. e. the most severe injuries. Tugendreich points out, concerning 
the death causes, that the infant age (1 — 2^/3 years) is most ex- 
posed to these injuries. Also Bietz draws attention to the par- 
ticularly great frequency of accident cases in the second and 
third years of life. The reduction in the number of accidents after 
the age of 10 is, no doubt, to be explained by the delimitation of 
the material owing to the great number of children in these ages 
in Stockholm which have been subjected to treatment also at 
other surgical departments. A comparison with the Backefors 
material, which has only one hospital available, proves the ac- 
curacy of this assumption Here the curve runs fairly horisontally 
through the first teens. 

When the accident cases in the material are distributed over 
the several months of the year (Fig. 2), the majority will be seen 
to have taken place during the warmer seasons. It is noteworthy 
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Fig. 1. 


that the clinical and policlinical material of 0, L. H., as well as 
the Backefors material show a maximum frequency of accidents 
during the later part of the summer and the autumn. The de- 
crease in frequency during the height of summer in the Stockholm 
material is accounted for by the absence of a fairly great number 
of children from the city at that time. The Backefors curve at 
this time describes an even rise and is, without doubt, more cor- 
rect in this respect. It is difficult to determine the reason for the 
increase in accidents during the first school months. It may, con- 
ceivably, be favoured by the deteriorated light and weather con- 
ditions. It is also possible, in the case of the Stockholm children, 
that the freer life lead during the summer has rendered them less 
accustomed to the more precarious existence in a city. 

The distinctly favourable results after accidents in childhood 
were pointed out in the introduction to this paper. Only 22 out 
of 5,000 children have died, approximately 2,000 of whom had 
been subjected to severe injuries. However, the reason for this 
relatively loiv mortality rate is, inter alia, to be found in the 
fairly great number of children who have died in direct connec- 
tion with the accident and have never been brought to the hos- 
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Fig. 2 

pital. The children who manage to overcome the first shoch have 
a distinctly greater capacity of surmval and recovery than adults. 
This is evident from the low mortality rate in the material. 

15 of these 22 deaths are due to burns, 5 to injuries of cerebrum 
and abdominal organs, and only 1 to a fracture. The one death 
owing to an infected accident injury confirms the general con- 
ception of the rare occurrence of complications to childhood in- 
juries by severer infections. 

However, the above-mentioned figures must not be allowed to 
detract from the significance of the children’s accidents in the 
mortality statistics. As already pointed out, a number of cases 
never come to the hospital. A perusal of the official statistics will 
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show that in our country approximately 350 children die every ' 
year on account of accident injuries. About a third of these cases 
are subjected to a drowning death which is a death cause of great 
significance and entirely lacking in the material published here, 
since there is never time to bring these children to a hospital. 
Rietz also stresses the great significance of accident injuries with 
regard to childhood mortality. He finds that 7 — 10 per cent of 
children’s deaths in each eyar of life, from and including 1 year 
of age, can be attributed to drowning. 

Causes of Injuries. 

The accident injuries vary to a great extent within the different 
age-groups. The same type of accident may be met with at all 
ages, but a pronounced accumulation of cases in a certain period 
is often noted. During early infancy, the child is quite helpless and 
entirely dependent on the care of the nurse. Lack of attention 
or want of judgement on the part of those in charge usually ex- 
plain accidents in this age group. As soon as the child has begun 
to join actively in the life of its surroundings, to move and to 
grasp at things, etc., the prerequisites of accidents are consider- 
ably enlarged. Moreover, the attention and care of those in charge 
of the child still play the most important part and continue to do 
so during the whole of childhood. The child is not to be blamed 
should it, when left alone, crawl out through an open window or 
step straight out into the traffic when playing out of doors. Nev- 
ertheless, the more the child adds to its field of activity, wliich 
happens with increase of age, the more does it contribute itself 
towards the number of accident risks. 

During early infancy, which comprises the time up to and in- 
cluding the first year of life, and particularly during the time of 
the child’s first entry in life, the accidents occur in the majority 
of cases without the cooperation of the child. In connection with 
the treatment of the infant, a number of serious accidents are 
liable to happen. The child is often placed on weighing-machines 
and nursing-tables in a high position and is left alone there. The 
child may then, by a shake of the table or by its own movement, 
fall to the floor. This has occurred 14 times in the present mate- 
rial. There is another danger, viz., that the child is dropped when 
moved from one place to another. This has taken place in 6 cases. 
15 of these 20 children have been subjected to cranial injuries, 
most of them of a serious kind, 10 having obtained fractures on 
one of the cranial bones. The great majority of head injuries may 
be attributed to the comparative heaviness of the head at this 
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age. Tlie remaining 5 cMldren sustained fractures of one of the 
bones of tlie lower extremities. 

At infancy, and to a still greater extent, at the age of playing 
{i. e. 2 years and up to and including 5 years), the burns pre- 
dominate. According to Eietz, this forms one of the most com- 
mon death causes in the age group 1 — 5 years, 68 of the 91 deaths 
due to burns in his material, i. e. 75 per cent, belonged to this age 
group. The sensitivity to heat is particularly developed in the lower 
ages and the possibilities of accidents are therefore very numerous 
practically everywhere. In the present material, 315 cases have 
been observed, i. e. 6.2 per cent of the total number. The age 
distribution, which is illustrated in Eig. 3, clearly indicates the 
marked accumulation within the 1-year age group, in particular. 

An analysis of the immediate cause of these burns, as shown in 
Fig. 4, discloses the fact that the great majority of these accidents 
axe due to scalding with hot water, coffee, gruel,- or other similar 
fluids. 236 of the 315 cases, i, e. 74.9 per cent, happened in this 
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FLUIDS 



Fig. 4. 


way. TKe child is often allowed to sit on the arm or in the lap of 
the grown-up while he is eating. It may then either upset a cup 
of coffee or a plateful of gruel over itself, or the grown-up may 
spill some of the hot fluid on to the child for some reason or 
other. At other times, the child may upset a saucepan full of hot 
fluid on the stove over itself, or may turn over or fall into a tub 
or pail of hot wash solution on the floor. If the hot fluid should 
contain some kind of chemical, e. g. a strong detergent, the ac- 
cident becomes more complicated, a chemical effect having been 
added to the scalding. This has been noted in 19 cases. 

The next most common burns are those due to contact with a 
hot object. This occurred in 33 cases. The child has most often 
brought its hand or arm in contact with the hot Idtchen stove, a 
portable stove, the doors of an oven, cooking vessels, a hot iron, 
or something similar. In 4 instances, the child has, during play 
out of doors, come to touch the hot exhaust-pipes of a motor-car 
or motor-cycle just brought to stop. 

Injuries caused by open fire have taken place in 15 cases. As a 
rule, the child has managed to set fire to its clothing with matches 
or a burning-glass. These injuries are usually very serious, in- 
volving large parts of the body and, when the course has not been 
lethal, have left severe physical defects. 

■In this connection, injuries from electric current should be 
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mentioned. Children, as well as sick or debile persons, are ac- 
cording to Mabtell (1930) particularly susceptible to this type 
of injury. Mabtell also draws attention to tbe fact that in these 
cases direct current and alternating current are practically equally 
dangerous. The voltage in the usual electric circuit (viz., 110— 
— 220 V) lies witluu the most pronounced danger area. 8 electric 
injuries have occurred, 5 of them happening in the way Kampe 
(1937) has described and particularly warned against. Thus, the 
child has crawled about on the floor and has come across a torn 
wire or broken extension plug. It has put this into its mouth and 
sucked it. The result has been severe burns on the lips and the 
tongue and, in two cases, considerable defects in connection with 
the healing. On two occasions the child has stuck its hand into 
a broken wall-plug and sustained serious burns with, in one case, 
the resulting amputation of a finger. Tinally, one boy chanced 
during play out of doors to come in contact with a wire conducting 
a high voltage current. Thus, 7 of these 8 accident cases have been 
due to defective material. 

At the transition to the age of playing, the child enters a period 
of pronounced curiosity with regard to its surroundings. In order 
to satisfy this inquisitiveness, it unconsciously exposes itself to 
dangers of different kinds. At this age it is very usual that objects 
are put into the mouth, the nose, or the ears, resulting not in- 
frequently either in the swallowing of the object or in its becoming 
wedged. This has happened in 195 cases, where the child has 
come under treatment owing to having put something into its 
mouth which it has been impossible to recover, since it has stuck 
or become lodged in the respiratory or digestive tracts. The age 
distribution of these cases may be seen from Tig. 5. When 360 
cases, from C he valieb- Jackson’s large table of similar cases 
from the year 1924, are selected, belonging to the age-group 0 — 
15 years, and an age distribution curve is drawn in the same way, 
the two curves obtained will be found to be in fair agreement with 
one another (Tig. 5). In both the materials, the maximum lies 
within the age of 1 year. However, this type of accident is also 
common in the age-groups of 2 and 3 years. 

The kind of injurious object has been known in 186 of the 195 
cases. Emilleb (1933) has demonstrated in a smaller material 
that, in the majority of cases, metal objects have been concerned. 
This applies also to the present material. Thus, on 147 occasions, 
i. e. corresponding to 79 per cent of the cases, the object in ques- 
tion has been a metal piece of some kind. 58 of them have been 
sharp, as, for instance, screws, nails, pins, needles, drawing-pins, 
hairpins, etc. 86 have constituted blunt metal objects such as 
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metal balls, closed safety-pins, toy parts, and coins, tbe latter 
occurring as often as 43 times. As regards tbe 39 non-metal ob- 
jects, 21 were sharp pieces of glass, celluloid bits, fisb bones 
whisk twigs, etc., while the remaining 18 represented blunt toy 
parts, pieces of wood, glass balls, doll’s eyes, buttons etc. 

In 2 of these 186 cases, the foreign body has stuck in the cavity 
of the mouth. 

In one case the loop of a steel wire had caught between the 
teeth of a 2-year-old, in another case a 1-year-old had stuck a 
large block of wood in the back of the oral cavity. The foreign 
body had stuck in the pharynx 12 times. On these occasions, it 
was generally a question of thin, sharp objects, such as fish bones 
whisk twigs, or needles, which had become wedged into the ton- 
sils or palatal arches. Only in one single case had the foreign body 
found its way into the respiratory organs, i. e. a bent pin had 
become fixed in one of the main bronchi. It should be noted that 
the material is misleading on this point, owing to the fact that 
children subjected to this particular type of accident have as a 
rule been brought directly to an ear-, nose- and throat-depart- 
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ment.^ The 0. L. H., it is true, had an ear-, nose- and throat- 
policlinic up to the year 1939, hut this did not prevent a number 
of children from applying to other policlinics of this type. 

In 16 cases, the foreign body stuck in the oesophagus. All these 
cases concerned coins, generally, 2-6re pieces. As pointed out by 
Emiller, the 2-6re pieces are the type of coin 'which usually 
causes complications. Smaller coins such as 1-, 10-, and 26-bre 
pieces, pass without difficulty when swallowed, and often no at- 
tention is directed to this matter. The bigger coins, viz., 5-6re 
pieces, 1 and 2 crown pieces, are of a size which is normally hard 
for the child to swallow. 

Children have been treated 55 times owing to having stuck 
some object up into the nose. This has generally concerned glass 
beads, peas, kernels, drawing-pins and, in a great number of cases 
sallow buds. These children have obtained rapid help at the poli- 
clinic by means of simple extraction. 

In 6 instances, the child has stuck an object, usually a pea or 
a glass bead, into the external auditory canal. In these cases, ex- 
traction is more risky, particularly since some relative has, as a 
rule, first made efforts to remove the foreign body and, in so doing, 
has only pushed it further in towards the tympanic membrane. 

Injuries due to the fact that the child has swallowed a corrosive 
fluid of some kind should be mentioned here, being closely connec- 
ted with the preceding groups. 19 cases have been observed. 9 of 
them were at the age of 1 year, the rest distributed among the 
ages of 2—4 years. Acid was the cause once, while in the remaining 
18 cases lye was the injurious agent. Most often the child had 
chanced upon some lye powder or a solution prepared from it for 
the household washing, which has been kept in an ordinary vessel, 
such as a bottle of beer or an egg-cup. In the event of a substance 
containing lye powder the injuries have generally been restricted 
to more or less superficial corrosion of the mucous membranes of 
the oral cavity and the pharynx which have not left any very 
marked defects afterwards. The injuries appearing from strong 
alkaline or acid solutions have been much more serious. Extensive 
corrosion injuries have occurred in the oesophagus and in the 
ventricle, leaving after them grave, permanent defects in the 
form of scar formations with accompanying strictures. 

From the point of view of origin, the intoxication injuries are 
closely related to the corrosion accidents. 57 cases of this type 
have been registered. The present material is, however, some- 
what misleading in this matter, since some of these cases have 
been admitted to the medical department of the C. L. H. and 
have, consequently, not been included in this analysis. The most 
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usual manner of origin witli regard to these injuries is that of the 
child coming across and consuming some too easily accessible 
medicine. This has taken place in 23 of the 57 cases, concerning 
as a rule coughing medicines, sedatives and hypnotics. One of the 
most common places for keeping the two last-mentioned substan- 
ces is the drawer in the bedside table which is easy for the 
child to open. On 17 occasions, chemical washing substances were 
the cause and, in 8 cases, diluted, non-corrosive acids or alkalis. 
Also in these cases the various substances have either been too 
accessible or have been kept in some vessel of every-day use such 
as a cup or a bottle of soda-water. Smaller children, in particular, 
are tempted to taste water-colours and coloured chalks, and this 
has resulted in intoxications in 6 cases. T’inally, 3 children have 
come across and swallowed cigarette ends which has then given 
rise to symptoms of poisoning. Only 8 of the 57 children had to 
be admitted to the hosiiital. However, not even these cases were 
particularly serious. 

There is still another group of injuries where the accident is 
due to the child’s desire to stick objects into its mouth. 33 cases 
dealt with at the hospital have sustained injuries when falling 
headlong with a stick or some similar object in the mouth. This 
has frequently concerned also children in the older age groups at 
the age of playing, the injuries having been distributed approxi- 
mately within the ages 1 — 6 years. So-called "candy-sticlcs”, spoons, 
canes, wooden swords, and xiencils, as well as toy flutes, trum- 
pets, and mouth-organs are met with in this material. Jlore or 
less profound wounds in the lips and in the cheeks, in the soft 
palate, in the palatal arches, and in the tonsils, have occurred. An 
infection has been added in not a few of these cases, complicating 
and prolonging the course of healing. 

The curiosity with regard to its surroundings peculiar to child- 
ren is, no doubt, also the cause of accidents at the age of playing, 
particularly in the first years of this period, such as falls out of bed, 
or perambulators, etc. This has happened in 115 cases, 56 of them 
concerning children before 1 year of age. After this, the frequency 
has decreased within the following age-groups. The falls have often 
been fairly high and the injuries accordingly of a serious nature. 
In almost half of the cases, i. e. 55 times, a fracture of some kind or 
other has been noted. At other times, contusions and wounds, often 
of a more complicated type have occurred. In 9 cases concussion 
of the brain was ascertained. As is natural in these instances, the 
injuries have usually occurred in the upper half of the body, 39 being 
localized to the head, 62 to the upper extremity, and 5 to the upper 
part of the trunk. Only 9 cases were noted in the lower extremity. 
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One group of injuries, wMcK has its maximum within the age- 
group of 2 years, hut also is frequent up to the age-group of 5 
years and, in addition, appears again at the ages of 10 and 12, is 
the one due to a fall from a window or balcony. 49 accidents of 
this type have been recorded. They concern, as a rule, injuries of 
a more serious character, 32 of the 49 cases having sustained frac- 
tures, often multiple ones. 9 of the children were at the age of 
10—12 years, the rest being 5 years, or younger. One of the most 
common causes has been neglect to fix the window-catches prop- 
erly when closing a window. 

All the age-groups reveal injuries due to falls down stairs, in 
door- ways, lifts, revolving doors, etc. This type of accident oc- 
curred 174 times. The injury has often been due to the fact that 
the child has chosen to play on a staircase from which, owing to 
lack of caution, it has fallen. This took place in 160 of the 174 
cases. In 57 of these cases, a fracture of some kind has occurred, 
frequently being a clavicle fracture. Concussion of the brain has 
been the result in 28 cases, the remaining ones being subjected 
to less extensive wounds and contusions. 21 children have suf- 
fered from injuries owing to slamming doors. Small children, in 
particular, find it difficult to withstand the pressure of the doors 
of apartment-houses and are, therefore, liable to become jammed 
in the doorways. Often the effect is increased by the occur- 
rence of a door-shutter, or by the fact that a grown-up passing 
through the doorway has tried to shut the door after him and 
thereby considerably added to the extent of the injury. In these 
cases, vulnerations and contusions have been noted in 21 children, 
fractures in 4. The injuries have been localized either to the hand 
or the leg. Accidents in lifts often cause squeezing injuries of a 
serious type. However, they are rare on account of the generally 
good safety precautions taken in this respect. Thus, the material 
has disclosed only 3 such cases. 

Wheir an adult is walking and holding a small child by the 
hand, the child may, not infrequently, trip over and fall, or lag 
behind for some reason or other. If, then, the grown-up fails to 
let go off the child’s hand, or pulls the child up violently, a tearing, 
rotatory movement occurs in the arm, causing damage to the 
shoulder or elbow joints. 116 cases of this type are manifested in 
the present material. Most of these cases represented either a 
subluxatio capituli radii, or a distorsion in the elbow joint. All 
of them were met with in children between 1 and 5 years of age. 

Very often, at the age of playing, children are liable to fall 
down during play and sustain some kind of injury, mostly of a 
less severe type. When indoors,- they may slip on the polished 
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CAUSED INJURIES 



Fig. 6. 


floors, stumble over tliresbolds and toys, knock each otlrer down, 
or fall from chairs or tables on to which they have climbed, etc. 
When out of doors, they like to climb on walls and railings, rocks 
and sand-hills and may, then, frequently fall down from small 
heights. As a rule, they obtain slight contusions and wounds, but 
even fractures and concussion of the brain are not rare accidents 
in this connection. 

Several times, and particularly during the last two years of the 
period covered by the present investigation, the increasing num- 
ber of swings, climbing-stands and slides set up in the parks and 
playing-grounds have come to play a part as a cause of injuries 
(Fig. 6). 73 children have suffered from injuries in this way, 26 
of them having obtained fractures and 8 concussions of the brain. 
The remaining cases have disclosed more or less serious vuluera- 
tions and contusions. This has concerned children in the later age 
of playing and the school-age, in particular. However, the distri- 
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bution of such, accidents is extensive and cases have occurred be- 
tween the ages of 1 to 13 years. 

A form of injury which is not characteristic of childhood but, 
nevertheless, often happens to children is injuries from bites. 130 
cases have been reported. Insect stings (69) and dog bites (39) 
are the most common kind. The former do not, in the majority of 
cases, cause any particularly serious injury. However, in one or 
two cases children in one of the first years of life have been sub- 
jected to this type of accident and the reaction had been then 
very violent. Similarly, grave narrow escapes in the form of at- 
tacks of suffocation, or a markedly affected general condition 
have been noted in a couple of cases of bites in the oral cavity 
most often due to the fact that the insect has been introduced 
into the mouth together with a cake or a sweet. On the other hand, 
the effect of the dog bites has been of a more serious kind. Such 
a bite invariably involves a great risk of infection. This infection 
has in fact manifested itself in several -cases, causing a* prolonged 
and complicated course of healing and ugly scar formations. The 
children have been bitten in the head in 16 cases and most often 
in the face. The upper extremity has been involved in 13 oases, 
injury to the hand being most frequent. Ail these injuries have 
occurred in connection with the cluld’s play with the dog. As re- 
gards other bite wounds, the adder bites should be mentioned 
here, having been reported in 15 cases. According to Frey (1934), 
the risks at these accidents have been considerably exaggerated 
and he states the mortality rate as being only 2 per cent. Hone 
of the cases accounted for in the present material have been fatal. 
14 of the 15 cases have, however, been admitted to the hospital 
department and all have been given serum. In Frey’s opinion, 
this is the only effective therapy. A more serious complication 
has not appeared in any single case. 

A special form of bite injury is the one occurring when the child 
falls down and happens to bite itself in the tongue or the inside of 
the lips. 31 cases of this kind have been registered, all of them un- 
complicated, since an infection is rare at this type of injury. 

At the time when the child reaches school-age, its environment 
is considerably changed and, with it, the prerequisites for the 
occurrence of accidents, in spite of the fact that many of the 
above-mentioned groups are met with also in this period. The 
children are, at school, made to keep still for a great part of the 
day and are not exposed to any particular risks during this time. 
On the other hand, school gymnastics and sports constitute fields 
of activity which have not played a part earlier. On the way to 
and from school, the possibilities of traffic accidents are great. 
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and especially at the time when bicycles are used. The child’s 
capability of taking care of itself does, of course, increase during 
school-age, but this is to a fairly great extent counteracted by the 
recklessness characteristic of the age of praepuberty. 

There were 101 accidents occurring during gymnastics, athlet- 
ics and sports, winter-sports excepted. A continuous rise is ob- 
served from 5 up to and including the age of 12, after which the 
number of cases decreases. At the age of 11 and 12 years, the 
number of injured boys is considerably more than twice that of 
girls. 52 of the 101 accident cases have been due to gymnastics, 
16 have occurred during athletics, and 20 in connection with 
hand- or foot-ball games. The remaining 13 are approximately 
equally distributed among riding, swimming, boxing, wrestling 
and tennis. In 47 cases, fractures of different kinds have been the 
result of the accident. Distorsions are more common in this group 
than otherwise, and are noted in 17 instances. Commotio cerebri, 
on the other hand, is strangely enough rare, and has only ap- 
peared on 4 occasions. 

177 children have been injured during winter sports, A con- 
tinuous rise is found in the number of cases up to the age of 6 — '7 
years, after which the frequency remains fairly constant through 
the remaining age-groups. The most usual causes of accidents in 
the earlier ages, however, are not similar to those occurring later. 
The younger cLildren mostly coast, though less than before, using 
skeleton sleighs. The older ones, on the other hand, devote their 
time mostly to siding and skating. The injuries are to some ex- 
tent dependent on the type of implement employed. At tobog- 
ganing, 59 childi'en have sustained injuries, the head and leg in- 
juries having predominated. 10 femoral and 15 leg fractures have 
occurred. Damage to the arm has been rare. However, arm inju- 
ries have been frequent at skating, which has been the cause of 
the injury in 55 cases. 22 of these concerned the arm, generally 
owing to falls on the out-stretched arm {i. e. according to Knoe- 
LACH (1933) the most common type of injury). Eemoral fractures 
are hardly manifested at all, while leg fractures, scratches, cuts 
and wounds from a pointed implement are frequent. Finally, 
skating is the most common cause of concussion of the brain 
among the winter sports. 15 cases having been noted, 2 of which 
occurred in connection with a fracture of the skull. Accidents in 
connection with skating, which have happened in 40 instances, 
have occasioned a leg injury in 29 cases. The femoral and leg 
fractures are equally common. The remaining 11 had arm in- 
juries, often fractures. Thus, all the injuries have involved the 
extremities. .Knoelach ascertained in a material comprising over 

33 — i61034. Acta chir. Scandinav. Vol. XCIV. 
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1,100 cases, 86.5 per cent of extremity injuries among all tlie 
accidents during winter sports. Further, Campell (1937) draws 
attention to tlie fact that, at skiing, fractures on the lower ex- 
tremity are particularly common in childhood. He asserts, further- 
more, that the rotation fracture on the tibia is the most usual one. 
This is in fair agreement with the present material where the 
majority of the leg fractures actually concern long spiral fractures 
of the tibia. 

For several reasons, traffic accidents form the most important 
group of childhood accidents. They have undergone a marked 
increase, particularly since the years just before the second world 
war. When the traffic again becomes normal, their significance 
in this respect will, no doubt, become still greater. The injuries 
sustained are, in several instances, of a severe kind, often being 
deleterious. Obviously, the intensified traffic, with the increas- 
ingly added demands on balance and precision, must conflict with 
the smaller children’s lack of these particular properties. The older 
children, on the other hand, have a pronounced interest in their 
surroundings and a quick power of reaction. Therefore, they are 
highly qualified to take care of themselves in traffic, in fact, more 
so even than adults. The official statistics reveal this to be in 
good conformity with actual conditions. Among pedestrians of 
all ages, who have been subjected to traffic accidents by day- 
light, the age-group 0 — 10 years has the maximum number of 
accidents, w^hile the next higher age-group 10 — 20 years shows 
the lowest number. A closer examination of the younger group 
will disclose the fact that the 4 — 5 years-olds, apparently, run the 
greatest risk of traffic accidents and that the frequency then rap- 
idly falls up to the age of 10 years. 

461 traffic accidents occur m the material (Fig. 7), comprising 
9.1 per cent of the total number of accidents. During the years 
just before the second world war, i. e. 1937 — 1939, a considerable 
increase could be noticed in the number of such accidents. A con- 
tinuous rise in the number of injuries on human beings due to 
traffic accidents has taken place in the whole country as well as 
in the city of Stockholm. How'^ever, the total rise has been de- 
cidedly more pronounced than that which can be ascertained in 
the present investigations of childhood traffic accidents. Thus, 
for instance, the total number of traffic accidents with personal 
injuries in Stockholm during 1939 was almost twice that of 1937 . 
As regards the whole country, the increase from 1937 to 1939 was 
60 %. In the present material, the increase during these years 
has amounted to 20 % of the number of accidents in 1937 . Thus, 
the increase in childhood accidents due to traffic is conspicuous. 
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all the trafficaccioents treated at c. l, h. 



Year 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

8-ma 

Tola! number 

10 

9 

23 

53 

39 

63 

31 

68 

83 

82 

461 

Boys 

10 

9 

12 

28 

29 

45 

16 

49 

49 

48 

295 

Girls 

0 

0 

11 

25 

10 

18 

15 

19 

34 

34 

166 


rig. 7. 


tliougli evidently not ;il nil so pronounced ns the total number 
of traffic accidents. 

When tlic figures of traffic accident. s in the whole country from 
the official statistics, distributed over the various months of the 
year, are compiled, a strong incren.'^c ivill he found, as expected, 
within the month of i\Jay up to and including September. A cor- 
responding compilation of only the Stockholm cases gives a similar 
distribution, with the exception of a temporai'y deci'ease in July. 
As regards tlie present, material, the distribution resembles that 
of the official statistics. However, the reduction in tlie months 
at the height of summer is, for reasons already stated, more 
marked. 

In the present material, hardl}' any traffic accidents occur in 
the lowest age-groups (Fig. 8). A noticeaolc rise is seen in the 2 
year age-group which later becomes considerable in the ages of 
3 years up to and including G years, where 48.4 per cent of the 
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DISTRIBUTION OF ALL IHE TRAFFICACCIDENT8 
IN THE DIFFERENT A6E-6R0UPS 




Age 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 



Age 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 


Number 



Mg. 8. 


total number are noted. Particularly the age of 6 years seems to 
be exposed to these accidents. After this age, a reduction sets in, 
as partly explained above. Ho^YeYer, as regards Stockholm this 
is, no doubt, dependent on the fact that some of the older children 
are taken care of at hospitals for adults. 

The distribution of the traffic accidents nith particular regard 
to their mode of origin is illustrated in Table 4 below. 

As may be seen, bicycles cause the majority of accidents (242), 
next followed by motor-cars (198). However, the more serious 
injuries occur in the latter case. Generally the accidents take place 
owing to the fact that the child, in the course of play in the street, 
happens to come in the way of a vehicle. This particularly con- 
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cerns tlie ages 3 — 6 years. Tlie great maiority of motor-car ac- 
cidents (163), and several of tlie bicycle accidents (67), bave oc- 
curred in tbis way. Tbe other bicycle accidents are distributed 
in two groups. In 107 cases, tbe clnld bas been knocked down 
while bicycling, and sustained an injury. 46 children have been 
injured when riding as passenger on a bic)’'cle, 29 of which had 
been placed on the children’s seat fastened to the bicycle and, 
owing to the lack of proper safety arrangements, have got their 
feet stuck in between the spokes of the wheel. On these occasions, 
as also pointed out by Carstam (1941), not only slight contusions 
but also a number of more or loss serious fractures of the leg were 
observed. 


Table 4. 


Circumslan- 
ces of the 
accident 

& 



B 
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cf 
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il 
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Cf 
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25 

7 

9 

99 

6^1 

B 

B 

2 

D 

fl 

B 


2 

1 

2 

B 

15 

0 

B 

B 

2 

fl 

B 



75 

1 

32 

B 

fl 

B 

B 

B 

B 

B 

B 

fl 

B 

Fallen from 
vehicle ' 

a 

B 

fl 

B 

7 

5 

7 

B 

2 

B 

fl 

fl 

Injured 
on vehicle 

27 

13 

2 

— 

5 

3 

1 


— 

— 

~ 
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Finally, light is shed upon the serious character of the traffic 
accidents, as already pointed out above (severe cranial injuries, 
fractures on the extremities, injuries to internal organs), by the 
fact that not less than 337 (f. e. 73.1 per cent) of the 461 acci- 
dent cases in the material have had to be admitted to the hospital 
for treatment. 

A. number of less common accident causes occur, usually only 
represented by one or two cases. However, since the few cases of 
drowning have been considered of interest in this connection, they 
will be described, as follows: 

Narrow escapes from drowning are common in childhoods How- 
ever, as mentioned above, these children usually do not get to a 
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liospital. In our material, only three cases of this kind are found, 
all without particularly serious defects. One case concerned a girl 
of 1 year and a half, who had been left alone in the hath for a 
few minutes by her mother. When the mother returned, the girl 
was unconscious and with her head under the water. This serves 
to illustrate the great lack of power in small children of getting 
out of even very shallow water. If they should fall with the face 
downwards, they do not, as a rule, make any attempts what- 
soever to get out of it but remain still and suffocate. The two 
other cases concerned boys at the age of 4 years. One of these 
cases had occurred on a beach, the other at a deep well. All three 
cases rapidly returned to consciousness and recovered. 

The difference between the Stockholm and the Backefors ma- 
terials is marked owing to the fact that the country children take 
part in the work in the home and in the fields to a much greater 
extent than do the children of the city. The smallest children 
have to stay close to their mother while she is occupied with the 
various household duties. The same possibilities of sending the 
children to playing-grounds, day-nurseries, and kindergartens do 
not exist in the country as in the city. Consequently, the Backe- 
fors material represents a comparatively much larger number of 
injuries of the kind due to the fact that the child has, while playing 
around its mother, stuck its fingers into a sausage-grinder, a 
mangle, a wringing-machine, or come in the way of axes or kni- 
ves, etc. Thus, 6.7 per cent of the children in the Backefors ma- 
terial have been injured in this way. When the children have 
grown a little older, they are, at a young age, made to assist at 
all kinds of work and during the busy times of farming, i. e. at 
the harvest, in particular. It is then a question of accidents in 
the handling of axes, scythes, and saws, in threshing-mills and 
chaff-cutters, and when tending the cattle and at haymaking. 8.6 
per cent of the Backefors material is represented in this group. 
Several times, injuries of a serious type have occurred, such as 
complicated fractures, cranial injuries and large vulnerations. 
Thus, a total of 16.3 per cent of the children in the Backefors ma- 
terial have, in one way or the other, been injured in connection 
with the household duties. There is no similarity to this group 
worth mentioning in the Stockholm material. 

A Few Words on the Injuries which Have Occurred 
and their Treatment. 

A compilation of all the injuries- which have occurred in the 
material of 5,083 children shows that the most numerous ones 
are the various forms of vulnerations (1,067). However, these in- 
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juries are principally of a mild nature, since the great majority 
of them have undergone policlinical treatment. Whenever vulnera- 
tions have occurred in children admitted to the department for 
treatment, another simultaneous injury of a more serious kind 
has frequently formed the actual cause of the admission. The risk 
of tetanus has to he taken into account in cases of extensive and 
deep vulnerations. Possibilities of infections of this type are 
particularly common in the country, but also appear in the cities 
and, above all, in the gardens in the suburbs. The material includes 
two cases of this type. Tire anti-tetanus vaccination, suggested 
from French and American quarters and already to some extent 
tested in Sweden (Eric.sson, IT., Adamsson, C.-A and Ericsson, 
B., 1944), luay be recommended straight off. Even though it is 
possible, at present, to keep the number of tetanus cases on a low 
level by means of the frequently applied anti-tetanus serum which 
is at our disposal, it is, however, far more valuable to have such a 
protection already developed in the children. More-over, the un- 
avoidable increase in sensibility has to be reckoned with, which 
in many instances at a later serum administration for some other 
reason has caused serious threats of complications. A combination 
of diphteria and anti-tetanus vaccination of all children would be 
the most advisable procedure. 

Next in number after the vulnerations come the fractures (1,336 
in number). An analysis of these injuries reveals the pronounced 
predominance of fractures on the upper extremity, i, e. clavicle-, 
supracondyloid humerus-, and simple forearm fractures, in par- 
ticular. Also leg fractures and femoral fractures are common 
wliile other fracture localizations are less frequent. 

The cranial injuries are also common, fractures often being 
noted in this connection. Among 295 cases subjected to X-ray 
examination (Table 5), not less than 118 had a fracture of the 
cranial bones. Furthermore, without doubt, several fractures of 
a more lenient land are concealed in the large group of cranial 
injuries not siibjected to X-ray examination, which had been 
diagnosed as concussion of the brain. 


TnWo 5. 

All severe cranial iraumas. 


Type of injury 

Com- 

motio 

Fract. thecae 
without 
impression 

Fract. thecae 
with 

impression 

Fract. baseos 
cranii 

Total 

X-ray exam. . . . 

177 

9.3 

18 

7 

295 

No X-ray ex.am. . . 

161 

3 

— 

9 

173 

Operated cases . . 

— 

1 

6 

1 

8 

Deaths 

— 

— 

2 

1 

3 
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The slight frequency of fractures on the basis cranii is con- 
spicuous. 18 of the fractures of the cranial roof had an impression 
but only 6 of these cases were subjected to surgical intervention 
Mild impression fractures without any local symptoms are as a 
rule, not operated upon, since it has been found that they, this 
notwithstanding, heal without permanent defects. The but slight 
mortality figure is also noteworthy. In this comprehensive ma- 
terial of cranial injuries only three cases were fatal. As regards 
treatment, cases with cranial fractures have been treated with bed 
rest for at least one month, while cases with simple concussion of 
the brain have only had to stay in bed in the hospital for one 
week and, possibly, another week at home. This has proved suf- 
ficient and no later mental symptoms have been observable. 
GrUTTMAN and Hoeder (194-3) recommend even in cases of this 
type only approximately 2 weeks of confinement to bed, and re- 
gard it as quite sufficient for complete and permanent freedom 
from symptoms. 

As regards the burns, these injuries have several times been of 
a very serious character. Earlier, the mortality rate was high, but 
it was considerably reduced by the introduction of the tannic acid 
treatment (Stanley-Brown, 1935, E. Sevebin, 1937). However, 
the risks with regard to the smaller children are still considerable, 
Stanley-Brown states a mortality figure of 17.2 per cent in 
children under 5 years, in spite of the tannic acid treatment, and 
notwithstanding the fact that the total mortality in her material 
had decreased to approximately 10 per cent. In the present ma- 
terial, where the mortality totalled 4.7 per cent, all the deaths 
happened at an age of less than 5 years which, accordingly, 
increases the mortality figure in this group to 6.8 per cent. 

In spite of the marked reduction in the mortality rate, the pro- 
gnosis as regards burns cannot be said to be particular!)’- favourable. 
The frequency of defective healing with disfiguring scars, at time- 
diminishing the capacity of functioning, -will probably be con- 
siderably iessed by extension and earlier use of skin grafting. 
However, the tannic acid treatment gives improved healing and 
makes the scar formations less severe. Thus, considerable progress 
has been achieved on this point. 

When a foreign body has entered into the abdominal and in- 
testinal canal, expectation is advised for as long as possible, since 
it has been established that the foreign body has several times 
been capable of passing through the digestive tract without ex- 
ternal intervention. Among the 155 cases in the present ma- 
terial, where an accident of this type has occurred, 68 have been 
available for control with regard to the time of the passage 
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Will pieces TEI3 llel3l beids Sjlji)' pms Haii(ii/is 

Fig. 9. 


thjougli the canal. Variations have been determined from 1 up 
to 22 days (fig. 9). 6 objects were ejected as soon as after 1 day, 
18 after 2 days, and 20 after 3 days. Most of the smaller objects 
were among those ejected early, as well as the majority of the 
nails, screws, pins and similar objects. A good third of the coins 
were discharged during these first three days. As for the other 
objects, passage took a longer time and they were observed to be 
ejected on the 11 — 19 days. The longest time of passage was taken 
by a hairpin, which was not recovered until on the 22nd day. 
Thus, expectation can, no doubt, be recommended for a relatively 
long stretch of time and, provided careful control has not dis- 
closed any disturbing symptoms, it may be prolonged for 2—3 
weeks. In order to hasten the passage of these objects, the child- 
ren have of late been given an abundance of asparagus (QuiST, 
1945), causing the objects to become ensnared in the stringy 
masses and they have thus been discharged more rapidly and with 
less risk. 

The surgical extraction of objects which have become wedged 
has been necessary in only 16 cases. Even in these instances, a 
somewhat prolonged period of expectation may, possibly, have 
been justified. Coins were found in 8 cases (7 being 2-6re pieces) 
which had stuck in the oesophagus and were recovered by means 
of an oesophagosoope. In this connection, the possibility of mak- 
ing an erroneous diagnosis deserves to be mentioned, which may 
take place owing to the localization of foreign bodies in tHs 
organ. This was last pointed out by Sandsteom (1946). Foreign 
bodies in the oesophagus may give rise to anorexia and feeding 
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difficulties of long duration with accompanying mental injuries. 
Furthermore, a long time may elapse before any investigation is 
made of the possibility of a foreign body in the oesophagus. When 
found, its removal will rapidly cause relief from these symptoms 
The remaining 8 of the above-mentioned 16 objects which had to 
be extracted surgically concerned one 2-6re piece, 3 pins, 2 nails 
and 2 hairclasps. Their removal necessitated opening of the 
stomach or the intestine. The fixed bends in the duodenum, in 
particular, present difficulties for the passage of such objects as, 
for instance, hair-fasteners. Perslow (1935) states that objects 
which are pointed at either end are especially liable to fasten 
during passage through the abdominal-intestinal canal. 2 of the 
8 last-mentioned objects were of this type in the present material. 

Some Prophylactic Measures. 

As already pointed out in the introduction, the part played by 
the grown-up is of great significance with regard to the origin 
of childhood accidents. The sensible conduct on the part of the 
parents or nurses would frequently eliminate the risk of accidents 
and protect the children from disastrous or invalidating mishaps. 
Notwithstanding care and attention, children can never be en- 
tirely kept safe from accidents. Should this be possible, however, 
the advantages of altogether eliminating this risk would, never- 
theless, be questionable. The accidents during childhood have an 
educational Amlue, contributing in their way towards creating an 
individual fit for life and strengthening its power of resistance. 
Curiosity and the love of adventure should not be checked too 
strongly. The children must learn to realize the various risks and 
develop their own power of reaction. However, there is a funda- 
mental difference between the slight injuries, unavoidable when 
relying on a sense of self-responsibility in the child, and the grave 
accidents which are, in the last place, due to carelessness or neg- 
lect on the part of those in charge or of the community. 

The present housing and living conditions are of great signifi- 
cance in this respect. The space in the apartments is limited, and 
the kitchen often has to serve as a nursery. When the children 
are out of doors, the street is their only retreat. Thus, the burns, 
for instance, are intimately connected with the household duties, 
as mentioned by Fasal (1935). An intensive propaganda on this 
subject, with particular emphasis on the great risks run by espe- 
cially the smaller children, should be the most advisable proce- 
dure. Not until mothers and other persons working in the private 
homes have actually realized the immense risks involved by burns, 
can an improvement be expected. 
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The same applies to injuries due to the fact that the children 
have swallowed a corrosive fluid of some kind. These accidents 
could he avoided very easily, provided only the necessary pre- 
cautions were observed in the homes with regard to these sub- 
stances, and particularly concerning their safe keeping. When, as 
in the material dealt with here, one and the same child has been 
admitted to the hospital owing to an accident of this type on two 
separate occasions recourse to legal proceedings and extensive 
publicity must be taken into consideration as, perhaps, the only 
effective method for obtaining an improvement. 

The same applies to poisoning by medicaments and other in- 
toxications. It is not merely everyone’s duty, but also legally im- 
perative, that medicaments and such matter are kept out of 
reach of children and shut up in cup-boards. According to the 
new poison regulations, it is punishable to keep, for instance, 
sleeping tablets and other poisonous medicaments in, e. g., a 
drawer in the bedside table. Information of this kind must be 
brought to the knowledge of the public. A propaganda should be 
carried on in order to sort out from the private homes all the old 
medicines which have been left for no purpose for months and 
even years and, when carelessly kept, constitute a permanent 
danger to the children in the family. Even seemingly innocent 
objects may involve great risks. At the period when the child 
wants to stick every new object it comes across into its mouth, 
it should not be given coloured chalks or water-colours. The 
swallowing of such substances may give rise to severe poisoning. 
Special attention should be paid to aniline pencils. Aniline poi- 
soning is, as a rule, very serious and cases with a deadly outcome 
are not so rare (Josefsson, 1945, among others). Furthermore, 
caution is advised with regard to leaving cigar- and cigarette- 
ends about within reach of the children. Such a prophylaxis is 
comparatively easy indoors. But, since the cliildren may find such 
matter even out of doors, they must, as far as possible, have been 
taught not to touch these things. 

Careful control of and the rejection of inferior electric material 
would eliminate a great number of injuries. However, the acci- 
dents remain where the child has found current-conducting joint- 
wires and plugs on the floor and has stuck them into its mouth, 
and where they have inserted their fingers into wall-plugs. By 
the general use of automatically safe plugs and extension wires 
and by prohibiting the employment of other materials, also these 
usually severe injuries would be reduced to a minimum. The 
placing of all electric material out of reach of children is, for 
aesthetic reasons, out of the question. 
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The frequency of swalloM-ed foreign bodies could be counter- 
acted by a sensible choice of toys, adapted to the age of the child. 
Toys -with small, perhaps sharp edges or pointed parts, should be 
kept for the older children. Teddy-bears and other toy animals 
should not have eyes of small glass-beads, fastened least of all 
by a long pin, embroidered eyes serving the purpose just as well. 
The toy manufacturers must be brought to cooperate on this 
point. In fact, there have been indications of a will to do so on 
the part of these manufacturers as far as these dangerous teddy- 
bear eyes are concerned. Precaution as regards safety-pins, pins, 
nails, drawing-pins, etc., is also of vital importance. Above all, 
infant clothing which does not, as far as possible, necessitate the 
use of pins is desirable in this connection. 

The injuries by fall can often be altogether blamed on the want 
of judgement and lack of attention of those in charge of the child- 
ren. The children should be left alone as little as possible in the 
apartments. Window-catches should always be fixed, and a strong 
metal grating should be applied to at least the lower half of the 
window of a nursery or day-nursery, and similar places. The 
doors of balconies must be locked. Chairs and stools should not be 
left standing close to a window or on a balcony. The bed should 
not be too high, but adapted to the child, so that it can take itself 
out of it without falling. The smaller children should have high 
gables ail around their bed. Harnesses may, on the other hand, be 
unsafe. Even the best models, from a theoretical point of view, 
may be wrongly adjusted and accordingly dangerous. 

When the child grows older, the types of injuries increasingly 
resemble those of grown-ups and the injuries characteristic of 
childhood tend to disappear. However, certain stipulations are of 
importance also at the higher age-groups. 

Injuries due to gymnastics and sports are by no means rare'. 
However, it is strange to note that these obtained during gym- 
nastics are the most common, while those occurring during foot- 
ball games, athletics, etc., are considerably less frequent. The 
risks of accidents during gymnastics seem to increase with the 
use of apparatuses. Thus, it is desirable that those conducting 
and in charge of these exercises, should be instructed to pay care- 
ful regard to this matter. In this connection, attention should also 
be paid to all the modern apparatuses in the parks and play- 
grounds. These slides, climbing-stands, swings of various kinds 
and round-abouts are not at all free from risks and accidents are 
frequent. In so far as grants are given' by the authorities for the 
purchase and arrangement of the required equipment, means 
must, as a matter of course, be provided for continuous, proper 
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supervision. If the latter condition cannot be fulfilled, apparatuses 
of this type should not be placed to public use, considering the 
obvious risks of accidents. 

Finally, the traffic accidents deserve particular attention. 
Many children have to resort to the streets for playing and, with 
increase of age and the beginning of school, they are included as 
important factors in the large traffic machinery. The traffic 
authorities are urgently striving to solve the enormous problem 
of directing a continuously increasing motor-traffic through still 
old-fashioned communities built for a less speedy mode of con- 
vejmnce. The year by year steadily swelling crowd of cyclists 
also contributes to these difficulties. Much has, of course, been 
done already to protect the children in these parts, but this is 
far from enough. Untiring attempts must be made without in- 
terruption to teach particularly the city children at an early age 
to become traffic-minded. Eimn the small children must be 
taught to understand the great danger of a motor-car or motor- 
cycle rushing down a street or country -road. Inter alia, object- 
lessons with picture-books may early awake a traffic sense in 
these cases. Group games in the day-nurseries and in the nursery 
gardens may serve the same purpose. A great deal of work must 
be devoted to tliis information, since the children in the lower 
<Tge-groups may easily and without thinking follow the impulse 
of the moment and, for instance, rush straight out into the traffic 
after a lost ball. Later on, the part played by the school must be 
intensified in this respect and much attention must be directed 
towards this subject. This was realized by the authorities several 
years ago, when they issued circulars on traffic education in the 
schools (1936). These instructions must, however, now be brought 
up to date again. Furthermore, the children should not be given 
bicycles until they actually need them (for instance, a very long 
distance to school), or before they are mature enough to go alone 
in the traffic. This hardly takes place until the age of 10 — 12 
years. When the children have been given bicycles, these vehicles 
should be subjected to continuous supervision, so that no vital 
parts are defective or for some reason or other out of function. 
No bicycle should be without a hand-break. This should be stip- 
ulated by the authorities. The construction of children’s seats 
is far from statisfactory, as is clearly visible from the accidents 
due to them. It is possible for a child to get its foot caught be- 
tween the spokes of the wheel and this may entail grave injuries. 
Still severer injuries may happen when the child is placed directly 
on the rack of the bicycle. Simple safety arrangements, such as, 
for instance, oil-cloth shields at the side of the wheels, may be 
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sufficient to prevent an accident' Also the manufacturers of 
children’s seats must contribute in this respect and conscientiously 
make efforts to construct safe models for them. The proposed 
traffic regulations of 1944 included a suggestion that the use of 
ordinary racks as seats for children should be forbidden. How- 
ever, no regulations with regard to the conveyance of children on 
bicycles have been published. This must be considered a serious 
defect. 

A study of the causes of childhood accidents and an attempt to 
find means of reducing their frequency, will lead to the con- 
clusion that the main source lies in certain social conditions. The 
environment in which a child grows up is of the utmost signifi- 
cance, as is also the personal feeling of responsibility and thought- 
fulness of the parents and those in charge, particularly with re- 
gard to the younger children. Ultimately, the housing and living 
standard may become decisive factors. As pointed out by Edberg, 
many childhood accidents, mild as well as serious ones, may be 
attributed to bad social conditions, such as insufficient urban 
planning, over-crowding, inferior dwelling-places, unpractical and 
unmodern household arrangements, the mothers’ occupation out- 
side the home, etc. Several children have to resort to court-yards, 
streets and roads for playing. Many are deprived of the mother’s 
care for the greater part of the day at an early age. 

Improvements in the present conditions can only be achieved 
by means of social reforms. Restricted measures will only be 
palliatives, AVellplanned housing, where proper regard is paid to 
children in different respects, as well as a well-planned road sy- 
stem with numerous playing-grounds form important con- 
siderations. In so far as the official authorities are in a position 
to assist the private homes in this and similar ways, the parents 
and others in charge will find it easier to master the difficulties 
in this respect and many stipulations, now insufficiently observed, 
will then seem simple and natural. 

Summary. 

An examination has been carried out comprising 5,083 children 
subjected to accident injuries. The casualty frequency is lower 
among girls being only half or a third of that of the boys exposed 
to injuries. Mortality is low, only 22 children have died, 10 of 
which from burns, the most frequent and at the same time the 
most dangerous of the injuries of early childhood. During infancy 
and childhood accident injuries are most commonly caused by 
lack of care on the part of those in charge. During the later part 
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of the age of playing the child itself often contributes to cause the 
accident. At the age of six the greatest number of traffic-acci- 
dents occur. During school-age accidents which happen when the 
children are practising gymnastics or wintersports are added. 

The most common type of injuries are contusions and fractures. 
Infants and children of the younger age-groups hurt their heads 
above all, and the upper extremities, children of the older age- 
groups also hurt the lower extremities to a large extent. 

The prognosis of accident injuries during childhood is as a rule 
good. If the child only overcomes the shock connected with the 
accident the healing-conditions are generally exceptionally favour- 
able and the final outcome often amazingly good. 

Ziisammenfassiing. 

Es ist eine Untersuchung vorgenommen worden, die 5,083 von 
Unfallen betroffene Kinder umfasst. Die Unfallsfrequenz ist bei 
Knaben 2 — 3mal so gross wie bei Madchen. Die Mortalitat ist 
gering — nur 22 Kinder sind gestorben, davon 10 an Verbren- 
nungen, die die gewohnlichsten und gefahrlichsten Unfallsver- 
letzungen des Kleinkinderalters darstellen. Im Sauglings- und 
Kleinkinderalter sind die Unfalle zumeist durch mangelhafte 
Fursorge seitens der Umgebung bedingt. Im spiiteren Teil des 
Spielalters tragt das Kind selber oft dazu bei, den Unfall herauf- 
zubeschworen. Im Alter von 6 Jahren kommt die grosste Anzahl 
von Verkehrsunfallen vor. Im Schulalter kommen Unfalle hinzu, 
die bei der Ausiibung von Gymnastik und Wintersport eintreffen. 

Die gewohnlichsten Typen von Verletzungen sind Kontusionen 
.und Frakturen, )Sauglinge und Kleinkinder verletzen vorwiegend 
Kopf und obere Extremitaten, altere Kinder in grossem Aus- 
masse auch die unteren Extremitaten. 

Die Prognose bei Unfallen im Kindesalter ist in der Kegel eine 
gute. Wenn das Kind nur iiber den mit dem eigentlichen Un- 
falle hergehenden Schock hinwegkommt, so sind die Heilungs- 
bedingungen zumeist ausserordentlich giinstig und das End- 
ergebnis oft erstaunlich gut. 

R6sum4. 

L’enquete a porte sur 5,083 enfants victimes d’accidents. La 
frequence de ceux-ci est de deux a trois fois plus grande pour 
les gar 9 ons que pour les filles. La mortalite est basse, car seule- 
ment 22 enfants sont morts, dont 10 de brulures, qui sont les 
lesions accidentelles les plus courantes et les plus dangercuses de 
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la petite enfance. Chez les nourrissons et les enfants en has age 
les accidents sent dus le plus souvent a un manque de soin de la 
part de I’entourage. Dans la seconde partie de la periode pre- 
scolaire I’enfant contribue bien des fois lui-meme a causer I’acci- 
dent. C’est a r%e de 6 ans que se produisent la plupart des acci- 
dents de la circulation. A I’age scolaire s’y ajoutent les accidents 
de la gymnastique et des sports d’hiver. 

Les types de lesions les plus habituels sont les contusions et les 
fractures. Les nourrissons et les petits enfants se blessent avant 
tout a la tete et aux membres superieurs, les enfants plus ages 
le font, et dans une large mesure, aux membres inferieurs aussi. 

Le pronostic des accidents de Tenfance est en general bon. 
Pourvu que I’enfant surmonte le chock lie a I’accident lui-meme, 
les conditions de guerison, dans la r^gle, sont extremement favo- 
rables et le resultat final est souvent etonnamment bon. 
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Peripheral Injuries to the Spinal Accessory 

Nerve. 

By 

A. NORDEN. 


The main purpose of the present paper is to draw attention to 
the occurrence of invalidating pains in the shoulder and in the 
arm of patients suffering from paresis of the spinal accessory 
nerve. These pains seem to have been completely overlooked, no 
descriptions having been presented in available handbooks and 
special works on the subject, as far as I have been able to find out. 
However, a stud)’’ of this affliction is called for, considering the 
frequency in the present material, viz., 16 cases, and also the fact 
that these pains have, in several instances, rendered the patient 
unfit for work. Thus, paresis of the spinal accessory nerve is not 
the imiocent complication to surgical interventions hitherto 
assumed. A brief account of the clinical picture of this paresis 
will therefore, undoubtedly, be worth while. 

Anatomy. 

The spinal accessory nerve leaves the skull cavity together 
with the vagus nerve through the jugular foramen. The point 
of issue corresponds to a spot right between the angulus mandi- 
bulae and the mastoid process. The nerve runs medially to the 
posterior belly of the digastric muscle close to the internal jugular 
vein which it crosses ventrally in 2 cases out of 3, otherwise 
dorsally. Just below the lateral mass of the atlas, it reaches the 
inferior surface of the sternomastoid muscle. It emits motor 
fibres to the muscle, passes underneath it or penetrates its deep 
head, reappearing under its posterior edge on the border between 
the upper and middle third part. The nerve then proceeds through 

34 — Actu chir. Scandinav. Toil. XCIV. 
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the posterior triangle where it lies superficially just under the sldn 
It branches off and penetrates into the trapezius muscle. 

The sternomastoid and the trapezius muscles are double- 
innervated. They also receive nerve fibres from the cervical nerves, 
C 2 and C 3 innervate the sternomastoid muscle, while C 3 and 
0 4 innervate the trapezius. The exact innervation areas of the 
spinal accessory nerve and the cervical nerves have not been 
determined. At times, a marked development of the spinal ac- 



cessory nerve has been seen to be accompanied by a weak devel- 
opment of the cervical nerves, and vice versa. 

The sternomastoid muscle emerges from the mastoid process, 
and inserts with one head on either manubrium of the sternum 
and the clavicle. It rotates the head to the opposite side. The 
superior portion of the trapezius muscle runs from the superior 
nuchal line of the occiput and its external protuberance and the 
ligamentum nuchae, its remaining part passing from the spines 
of the neck and chest vertebrae. The muscle fibers converge to 
the lateral part of the clavicle, to the acromion and spine of scapula. 
Trapezius lifts scapula and the lateral end of the clavicle. It 
adducts scapula to the spinal column. By fixing the scapula 
trapezius makes its rotation possible when the arm is elevated 
outwards over shoulder level. 

Keasons for the Lesion. 

The lesion of the spinal accessory nerve is, above all, due to 
surgical interventions, mostly removal of a tuberculous lymphoma. 
In his material of lymphoma patients, Wulfi? (1941) observed 
pareses of the spinal accessory nerve in 3 per cent of the cases. 
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He quotes Hanford (1933), who found 13 pareses among 131 
cases, and assumes that the nerve is injured to a far greater extent 
than can be seen from earlier statistics. Sometimes the nerve 
is damaged at a biopsy. Noav and then violent contact with a 
blunt instrument may affect only the accessory nerve. Kramer 
(1922) reported 13 cases from the first World War of isolated shot 
injuries to the spinal accessory nerve in a material otherwise 
comprising 46 lesions of the facial nerve and 50 of the trigeminal 
nerve. The nerve may also be drawn into the periadenitis round 
an inflammatory or malignant gland. 

In the present material, the paresis occurred in 6 cases at the 
operation of tuberculous l 5 miphomas of the neck, in 4 cases of 
mdefined lymphomas, in another 4 at biopsy, in 1 case at section 
of the scalene muscle, and in 1 case the patient got the lesion 
accidentally when he stepped through a ladder carrying a wooden 
beam across the shoulder. 


Symptoms. 

As an illustration of the symptom picture, a detailed account 
will first be given of a typical case. The other cases are reported 
in table 1. 

Case 1. Unmarried shop-assistant, aged 24. Earlier in good health 
\Yith the exception of cervical lymphoma. On Nov. 5th, 1942, a tu- 
berculous gland was extirpated by section along the anterior border 
of the sternomastoid muscle. Immediately after the operation the 
patient Avas subjected to pains in the shoulder and the arm-pit. She 
associated them with the surgical wound and hoped the pains Avould 
pass. She was, however, subsequently troubled by them to such an 
extent as to be unfit for Avork. She did not consult a doctor until 4 
months after the injiu')\ Atrophy of the sternomastoid and trapezius 
muscles was then pronounced. At operation on March 15th, 1913, AAuth 
detachment of the nerAm, the latter Avas found completely severed and, 
accordingly, sutured. In the folloAviug months, no subjectiAm improve- 
ment occurred. She suffered from continuous pains Avith a dull ache 
round the shoulder and out in the arm. The pains radiated along the 
radial as Avell as the ulnar side. The fingers became numb, “felt as 
Avhen swimming in cold Avater”. The numbness was equally marked 
in all the fingers. Her fingers Avere not cold. When she tried to lift 
something the pains increased and she also felt a cramp and pricking 
sensations round the shoulder-blade. After having gone to bed in the 
evening, she often felt the pains for several hours before she Avas able 
to sleep. During the summer she improved someAvhat and tried to help 
temporarily in her father’s shop. In August, she resumed her ordinary 
AYork as an assistant in a confectionery. She could not hold her arm 
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out from the side but had to press the upper arm to the body. It was 
very tiring and a hindrance. In spite of occasional severe troubles, she 
has since been able on the whole to attend to her work. Her condition 
has remained unchanged'. She had previously taken a course in office 
work and attempted to change over to this kind of work but had pains 
both when she wrote on a type- writer and by hand. She feels a pain 
in the same way in other work where the arm has to be held in an 
elevated position, e. q., when sewing. Furthermore, she finds difficulty 
in holding a needle owing to the numbness in her fingers. 

Physical examination on March 14th, 1945: 



Fig. 2. Riglit-sided paresis of the sternomastoid and trapezius muscles. The right 
shoulder lower than the left. The clavicle is more apparent, its sternal end forming 
a moderate elevation. The supraclavicular fossa more marked. The head is held 
in a slight torticollis position with the chin drawn over to the injured side. 




LfTT 


rt 



Fig. 3. Abduction: The shoulder glides forwards, the supraclavicular fossa forming 
a deep cavity, the trapezius muscle delimiting it posteriorly in the shape of a sharp 

but narrow ridge. 
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Fig. 4. Depressed scapula with outward dislocation from the spinal column. The 
dislocation is most marked superiorly. 

The patient ha's a scar in front of the stcrnoinastoid mnsclc. This 
muscle is completely atroj)hiod. The rotation of the head towards the 
healthy side is but slightly restricted, l)eing normal to the injtired 
side. The superior part of the trapezius muscle is partly paralyzed. 
The capacity to elevate the scapula is considerably reduced. The middle 
and inferior part of the trapezius are altogether paralyzed with pro- 
nounced atroj)hy. The arm can be lifted to the horizontal plane, but 
she can only liold it there for a short while. The whole right arm is 
weaker than normally, but no pareses and no atrophy are ascertainable. 
The arm reflexes arc normal. Normal sensibility. No tro^ihic disturb- 
ances. Normal, equally large deflections in the oscillogram in both 
arms. No clinical or X-ray findings from the shoulder joint. 

The subjective symptoms: 

Paresis: The patient notices, mostly a few days or a week after 
the lesion, tliat the arm feels heavy and queer, and it is impossible 
to lift it in order to comb the hair or j)ut on clothes, Nor is it 
possible to lift the shoulder. After a time, the patient observes 
in the mirror that the shoulder is lowered and that the clavicle 
has become more prominent. The force of the arm has deteriorated. 

Pains: Sometimes the pains are manifested from the start, 
but as a ride they do not appear until the patient has begun to 
move about and resumed work. The majority are subjected to 
pains sooner 'or later . Out of the 1 6 patients, 14 suffered from pains . 
It is a dull aching feeling. 10 patients described it as severe, in- 
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tense, violent, very irritating, 3 had moderate pains and in 1 case 
they were mild, i. e. like a slight toothache. The pain is located 
to the shoulder region, radiating from there down along the medial 
edge of the scapula and out in the arm. 9 patients felt a pain in 
the whole arm. In 3 cases it extended down to the fingers, one 
patient having an equal amount of pain in all the fingers, another 
had pains only in the 4th and 5th fingers, and a third in the 2nd 
and 3rd fingers and a little in the thumb. The radiating pains 
in the arm are, moreover, equally manifested on the radial and 
on the ulnar side. 2 of the 5 remaining cases had pains only from 
the shoulder to the elbow, 3 just round the shoulder and the 
scapula . 

Paraesthesias : Usually numbness, which sometimes involves the 
whole arm, but as a rule mostly the fingers. Of 7 patients with 
paraesthesias 6 felt a numbness in all the fingers, 1 only in the 4th 
and 6th fingers. In 6 cases the paraesthesias were of the nature 
of pricking sensations. They were mostly located to the shoulder 
region and the scapula, occasionally to the palm of the hand and 
upwards to the face. Sometimes, the paraesthesia was described 
as a creeping and throbbing sensation in the shoulder and in 
the arm. 

The pains and the paraesthesias have increased in all cases 
when the arm has been subjected to exertion. Now and then, the 
weight of the arm itself, when hanging freely, has sufficed to 
render the pains so severe as to prevent the patient from con- 
tinuing his or her walk. However, the pains decreased when the 
arm was resting in the lapels of a coat, against the hip, or on a 
table. The lifting or carrying of even fairly light objects, such as a 
hand-bag, a book or a pot-lid, produces pains and numbness. 
Several patients have found it impossible to keep the arm fixed 
in an elevated position. They have been incapable of performing 
needlework, or knitting. It has either been painful or impossible 
to hold the needle or some similar object owing to the numbness 
in the fingers. Type-wiritng, writing by hand, and drawing have 
frequently caused serious inconvenience which may have remained 
for some days. The troubles vary according to the type ox exer- 
tion which the arm is subjected to. Generally the)’’ are most severe 
during the first year, then decreasing somewhat, after which they 
remain constant. When the arm has been fixed for a while owing 
to the pains, a stiffness and tenderness in the shoulder joint has 
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ensued in a few cases. Tkis kas most often been more prominent 
in tke mornings and tken disappeared wken tke patient kas moved 
about. But by tkat time of tke day tke radiating pains witk sub- 
sequent numbness in the fingers have appeared instead. 

Tke objective symptoms: 

The paresis of the sternomastoid muscle: Fairly soon after tke 
lesion, atrophy of tke muscle is noted. It is often complete, prob- 
ably owing to lesion of both the spinal accessory nerve and tke 
cervical branches. Sometimes a slight torticollis is observed witk 
the chin drawn over to tke injured side. Tke scalene, splenius and 
other muscles of the neck attend to tke function. Therefore, tke 
head can as a rule be moved almost unlimited. 

The paresis of the trapezius muscle: Owing to tke double in- 
nervation tke paresis never becomes complete and tke atrophy 
in various sections varies. Paresis in tke superior part involves 
a lowering of tke shoulder and tke loss of tke function of tke 
intermediate part causes tke scapula to slip away from tke median- 
line. BTien tke inferior part is paralysed, tke angle of tke scapula 
is drawn upwards and medially by the rkomboideus muscles. A 
typical erroneous position of the scapula occurs witk lowering 
and outward deviation particularly of tke superior part. Tke 
depression of the external end of tke elavicle causes an upward- 
forward subluxation of tke sternal end. According to Monrad- 
Krohn, tke paresis of tke trapezius muscle sometimes gives rise 
to winging of tke scapula. In tke more common cases of winging 
of tke scapula, viz., serratus paralysis, tke scapula is drawn more 
closely to tke median-line and stands higher than on tke healthy 
side. 

Tke power of tke arm is reduced, but no pareses are found, nor 
atrophy of tke small muscles of tke hand. Tke reflexes of tke arm 
are normal. Sensibility was reduced on tke radial half of tke back 
of tke hand in 1 case, detailed information lacking in 4 cases, 
being merely reported by letter as subjectively normal. Tke rest 
of tke patients had normal sensibility, witk tke exception of a 
reduction in a minor region below tke scar on tke neck in a few 
cases. One patient had, at first, noticed a radial swelling on tke 
back of tke hand, but otherwise no trophic disturbances. Oscillo- 
grapky was performed in 2 cases, giving normal deflections. In 
6 cases information is lacking regarding tke radialis pulse, being 
otherwise normal. 
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The Genesis of the Pains. 

The pains and the depression of the shoulder are connected with 
one another. When the arm is given support, they either diminish 
or disappear. No objective signs of deteriorated circulation have 
been ascertained. Only one patient suffered from cold fingers, 
another patient had become more sensitive to cold. A third patient 
had on a few occasions observed that the fingers grew white when 
he sat still resting. It soon passed off, however. He had no trouble 
from holding his hand in cold water. 

It seems natural to assume that a tension of the plexus brachialis 
is the eliciting factor. Judging from the extent of the pains and the 
numbness, no particular part of the plexus should, as a rule, be 
especially subjected to this stretching phenomenon. 

In a few cases, a secondary periarthritis and peritendinitis 
was added, with tenderness and restricted motility in the shoulder 
joint. The patient has often been capable of distinguishing these 
troubles as a new kind of pain. 

The Eifect on the Capacity for Work. 

One patient, viz., earlier a farm labourer, states that he is al- 
together unfit for work. 2 patients are able to perform easy work, 
but cannot earn their living. In 8 cases, pronounced pains oc- 
curred which considerably affected the capacity for work, but 
did not prevent the patient from earning a livelihood. In 3 cases, 
the troubles were moderate and have but insignificantly affected 
the capacity for work. Full capacity for work without any troubles 
occurred in 2 cases in spite of pronounced pareses. These two 
patients were not subjected to any pain. 

Treatment. 

At a fresh injury the nerve has to be sutured. According to the 
experimental investigations performed by Holmes and Young 
(1943), the most suitable time is 2 — 3 weeks after the lesion. The 
prospects are good within the next 1 — 2 months, less good after 
this time, and bad after 5 — 6 months. 

In the case of an older injury, one is forced to resort to a symp- 
tomatic treatment of the pains. Orthopaedic bandages, most often 
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formed like an eight applied around the arms over the back, have 
been tested but found very unpleasant to carry and have generally 
been doffed after a few weeks. Before the X-ray treatment of 
tuberculous lymphoma the lesions of the spinal accessory nerve 
were even more common than nowadays. Attempts at correc- 
tion of the erroneous position of the scapula were made by means 
of muscle and fascial plastics (Kotschild 1911). In later years 
the troubles have apparently not been considered sufficiently 
severe to justify such interventions. Since the pains in the present 
material have been of the greatest significance with regard to the 
capacity for work in several instances, the question of relieving 
plastic interventions has been discussed. Wiberg (1945) has been 
inclined to perform a fascial plastic intervention between the 
superior angle of the scapula and the processus spinosi. 

At periarthritis and peritendinitis humeroscapularis, relief is 
naturally obtained by exercise and X-ray treatment. But the 
effect is generally very transient. Sometimes a good effect of the 
treatment has involved a disregard for the suitable time for a 
nerve suture. 

4 of the 16 cases have been subjected to a nerve suture. In 2 
cases, the healing was complete, while the two others showed no 
results from the intervention. In one of these latter cases, the 
peripheral stump of the spinal accessory nerve could not be found 
and the nerve was instead sewn together with a branch of the 
cervical nerves. 


Prophylaxis. 

A paresis of the trapezius muscle after a surgical intervention 
on the neck is a serious complication. The important thing is to 
avoid the spinal accessory nerve as well as the cervical nerves. 
Most recommends, at operation of tuberculous lymphomas, that 
the spinal accessory nerve should first be looked for and identified. 
The course of the nerve in the posterior triangle, where it runs 
just under the skin, can be traced before operation by means of 
electric stimulation. In the case of tuberculous Ijonphomas, sub- 
jected to caseous changes or melting processes, with extensive 
adenites, it is no doubt often extremely difficult to identify the 
nerve fibres and avoid this damage. It is important that the func- 
tion of the trapezius muscle is tested after the operation, and 
that the occurrence of pains is subjected to investigation. 
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When a hiofsy is to be performed, it is perhaps possible to find 
a gland in a less risky zone. The intervention should be made on 
the left side, rather than on the right side of a right-handed person. 

Intentional section of the spinal accessory nerve is carried out 
in cases of torticollis dystonica where also the uppermost cervical 
roots are often severed. In 8 cases where section had been made 
at the neuro-surgical clinic only of the spinal accessory nerve, 
6 cases had been subjected to troubles resembling the type re- 
ferred to above. 2 patients, not exposed to physical' exertion, 
had had mild troubles, while the remaining ones complained of 
“rather troublesome” or “severe” pains. The 2 remaining patients 
had not obtained an erroneous position of the scapula. It may 
therefore be assumed that the intervention was ineffective. In 
mild cases of torticollis, where the patient is fit for work — partic- 
ularly physical labour — the risk of pains with increased in- 
validity after the section of the spinal accessory nerve will no 
doubt contraindicate a surgical intervention. If also the cervical 
roots are severed, the paresis of the trapezius becomes complete 
and more pains are to be expected. 

Another intervention where the spinal accessory nerve is severed 
for therapeutic purposes is that of the anastomosis operations in 
cases of paresis of the facial nerve. As already pointed out by 
Ballance in 1903, the nervus hypoglossus can no doubt be used 
instead. Apart from the absence of the risk of pain, the hypo- 
glossus anastomosis has the advantage of rendering the move- 
ments of the tongue invisible when there are facial motions. The 
tongue paresis is said only to inconvenience the patient during 
the first weeks. 


Summary. 

An investigation has been performed on 16 cases of peripheral 
lesion of the spinal accessory nerve — in 15 cases due to various 
surgical interventions on the neck, principally lymphoma opera- 
tions. It has been found that the invalidity following this injury 
is considerable. It does not derive from the actual paresis of the 
sternomastoid and trapezius muscles, but from the pains radiating 
from the shoulder down the arm and to the scapula. These pains 
are caused by the depression of the shoulder when the trapezius 
muscle is paralyzed. The mechanism is assumed to consist of a 
tension in the plexus brachialis. 
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The importance of avoiding nerve lesions at surgical inter- 
ventions on the neck must be strongly emphasized. This applies 
both to the spinal accessory nerve and to the spinal nerves from 
the cervical segments which also innervate the trapezius muscle 
with motor fibres. 

At a fresh injury, the nerve must be sutured. When more than 
6 months have passed, the chances of healing are small. Attempts 
at correction of the erroneous position of the scapula must then 
be performed by means of ortopaedic bandages or plastic opera- 
tion. 


Zusammeufassung. 

Eine Untersuchung von 16 Fallen des peripheren Accessorius- 
schadens — die 15 nach verschiedenen chirurgischen Eingriffen auf 
den Hals, besonders Lymphomoperation — zeigt, dass die In- 
validitat bei diesem Schaden bedeutend ist. Sie wird nicht von 
der Verlahmung der Sbernocleidomastoideus und Trapezius- 
muskeln in eigentlichem Sinn verursacht, sondern von den Schmer- 
zen, die von der Schulter in den Arm und das Schulterblatt hinab 
gehen. Die Schmerzen entstehen dadurch, dass die Schulter bei 
der Verlahmung des Trapezius hinabsinkt. Man nimmt an, dass 
sie von einer Dehnung des Plexus brachialis verursacht werden. 

Deshalb ist es sehr wichtig, dass man Nervenlasionen bei Ein- 
griffen auf den Hals meidet. Dies gilt sowohl Nervus accessorius 
als Spinalnerven aus den Cervicalsegmenten, die auch M. tra- 
pezius motorisch inner vieren. 

Beim frischen Schaden muss der Nerv suturiert werden. Hach 
mehr als 6 Monaten werden die Aussichten zur Heilung nur klein. 
Da muss man versuchen, das Hinabsinken des Schulterblatts 
mit einem ortopaedischen Bandage oder einer plastischen Opera- 
tion zu verhindern. 


Bcsum^, 

L’auteur a etudie 16 cas de lesion peripherique du nerf spinal, 
dont 15 causes par differentes interventions chirurgicales dans 
la gorge, notamment par des operations de lymphadenome. II a 
trouve que cette lesion cause une invalidite grave, resultant non 
de la paresie du sterno-cleido-mastoidien ou du trapeze mais des 
douleurs irradiant de Fepaule dans le bras et vers I’omoplate. 

35 — i61034. Acta cltir. Scandinav. Vol. XCIV. 
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Ces douleurs sont causees par Taffaissement de I’epatik , amene 
par la par/-.lysie du trapeze. II est suppose que le mecan.sme en 
est une tension, du plexus brachial. 

II faut insister tout particulierement sur riruportance d’eviter 
les lesions de nerf a I’occasion des interventions chirurgicales 
dans la gorge. Cela s’applique non seulement au nerf spinal mais 
aussi aux branches des nerfs moteurs cervicaux, qui innervent 
eux aussi le trapeze. 

Si la lesion est fraiche, on suture le nerf. Si plus de six inois 
sont passes, la possibilite de guerison est ruinime. Dans ce cas- 
la il faut essayer de remettre Tomoplate dans sa situation normale 
par moyen de bandages orthopediques ou bien par une operation 
plastique. 
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From the Surgical Department o£ St. Gorans Hospital, Stockholm. 
(Head: Professor Troell.) 


Malignant Ooiterp 

By 

ABRAHAM TROELL. 


My oldest reminiscences of the term “malignant goiter” date 
from my earliest days of service at pathological and surgical 
hospital departments. They are concerned, on the one hand, with 
cases where, for example, a histologically benignant adenoma was 
considered to have given rise to a metastasis in a vertebra, on the 
other hand, with th 5 T:oid affections where the result of the patho- 
logico-anatomical examination had to be confined to the diag- 
nosis “malignant goiter” (the histological pictures were such 
that they could not be considered typical either of cancer or sar- 
coma). My subsequent experience on the basis of my own material 
has confirmed these and closely related peculiarities; in partic- 
ular, it has shown the difficulty, in many cases, of finding a 
reasonably good correspondence between morphology and clin- 
ical observations in cases of what is usually by the pathologist 
designated as malignant goiter. In this material — which down 
to the end of the year 1945 comprises nearly 4,500 operated cases 
of goiter — , there are 42 cases, or nearly 1 %, of such a char- 
acter that they were considered, or seriously suspected, to be 
mahgnant either by the sru’geon or the pathologist, or both." 

A survey of the principal details in the said cases of goiter 
therefore seems to be warranted, especially with regard to the 
prevalent view that cancer of the thyroid is a rather hopeless 

^ Read before the Swedish Surgical Society on the 22nd February, 1946. 

° The microscopical examination of the operation preparations was made by 
experienced pathologists, namely: Drs. Wahlgeen and Ringertz (the majority 
of cases), Wilton, H. Hansson, A. Lindgebn as well as by Professors Henschen, 
Reuterwall, Sundbeeg and Beegstrand. 
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disease, and to the divergence of opinion with respect to its proper 
treatnrent. This has also influenced opinion regarding the indi- 
cations for operation in cases of goiter clinically viewed as be- 
nignant adenomas; with special reference to views such as those 
expressed by Crile — who believes that carcinoma of the thyroid 
in 95 per cent, of the cases develops in fetal adenomas — , or b)' 
Lahey — who states that 90 per cent, of the malignant thyroid 
cases had previously shown adenomas in the thyroid gland — 
the indications for the operation of solitary adenomas have been 
considered in some quarters to be very wide, and the micro- 
scopical observation of cancer in such cases has been considered 
by many surgeons to involve the imperative necessity of imme- 
diate total thyroidectomy. 

The figures given in the literature for the frequency of mahg- 
naut goiter, broadly speaking, do not show much variation.^ 
Ceile® estimates 139 cases, or 2.2 per cent., in 6,427 strumec- 
tomies, Clute® 187 cases in 6,535 (= 2.86 %). Kienhopi?^ states 
that the frequency lies between 0.5 and 2 per cent, in large clin- 
ical materials. 

I do not intend, in this connection, to enter into a detailed 
discussion of the clinical symptomatology and diagnostics. That 
the diagnosis in the whole disease group, from beginning to end, 
was beset with great difficulties is, however, evident from the 
following facts; Out of my cases with pathologico-anatomically 
ascertained (in 4 cases, suspected) malignant struma,® 

18 before the operation had been regarded as benignant; 

4 during the operation, owing to adhesion to the surrounding 
tissues, or the like, and the actual operation findings, had aroused 
some suspicion of malignity, and only 

17, on clinical examination before the operation, had been diag- 
nosed as malignant. 

These figures in themselves, as already indicated, point to con- 
siderable difficulties in the clinical diagnosis of goiters which, 

^ A number of figures on the subject are given in Hertz’ largo work on “Goitre 
and allied diseases”, 1943, p. 458. 

® Endocrinology 9, 1925, 307. 

® New Engl. jWn. Med. 205, 1931, 1083 (Lmiey’s material). 

♦ Dear Lewis; Practice of Surg. VI, 1938, 197. _ . 

“ I have excluded three cases {Nos. 7, 16 a, and 26) with the clinical typo ol 
diffuse exophthalmic goiter, which the pathologist, with some degree of certainty, 
considered to ho cases of tumour. These three patients lived, free from relapses, 
0 — 20 years after the operation; case 7 greatly puzzled the pathologist (“a certam 
cellular atypia”). — The figures in brackets in this paper refer to the numbers m 
my own records of the individual goiter cases. The corresponding hospital num- 
bers are given in a separate list, appended to this paper. 
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on jjathologico-anatomical grounds, had been designated as malig- 
nant. In about half the number of cases, malignity had not been 
suspected at all before operation. And the difficulty of reliably 
judging the biological character of the cases is shown still more 
strikingly when we learn that just as many — though not through- 
out precisely the same 18 cases — , despite a mostly non-radical 
operation (see below), had remained free from recurrences for 
5 — 28 years after the surgical treatment (and 11 cases 9 — 28 
years after the operation). Evident!)^, the clinical diagnosis in 
this tumour group leaves much to be desired. How matters stand, 
in corresponding respects, with the fatliohgico-anatomical diag- 
nosis (p. a. d.) is shown — in a very surprising way — , by a careful 
examination of the subsequent course of the cases. 

Follow-up examinations in fact indicate that 

1) out of 14 patients subjected to operative treatment which 
might possibly have been regarded as radical (extirpation of a 
whole lobe or, in cases 1 and 37, enucleation of a solitary adenoma) 
one patient (5), a woman aged 58 years in 1925, suffering, accord- 
ing to the p. a. d., from cancer, is still alive 21 years after total 
extirpation of the one thp'oid lobe (the suspicion of metastases 
in the lungs, and possibly in both capita femoris, on the ground 
of the X-ray examination one month after the operation, has cer- 
tainly been unjustified). It should further bo noted in regard to 
these cases that (inclusive of the said female patient) 

4 had remained free from recttrrences for 9 — 28 years (1, 5, 
8, 16), 

3 had remained free from recurrences for 5 — 7 years (6, 14, 28), 

2 are living free from recurrences quite 2 years after op. (37 

m, 

1 had a recurrence after 8 years and was reoperated about 
half a year ago with primarily satisfactory result (22), 

4 died of a recurrence after S'/s years (27) or 1--2V'> months 
(4, 12, 21). 

It ought to be added that postoperative X-ray-treatment was 
given to two of the cases without recurrence (16, 18) and — after 
the reoperation — to one of the cases wnth recurrence (22). 

2) As regards the group of 24 patients who presumably had 
not been radically operated — merely unilateral or bilateral resec- 
tion had been performed — the following facts should be noted: 


* Eully reliable information about this latter case has not been available, 
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1 patient (No. 2) died in connection mth tlie operation, 
Freedom from recurrence for 9-20 years was recorded in 7 
cases (7, 10, 11, 16, 17, 20, 23), 

Freedom from recurrence for 6—7 years was recorded in 3 
cases (3, 24, 26), 

Freedom from recurrence for -/lo— 3 years was recorded in 
7 cases (31, 32, 33, 36, 41, 42, 46), 

Feciirrence with a fatal issue occurred in one case after 7 years 
(25), in 2 cases after 2—3 years (34, 44), in 2 cases after 4—5 
months (13, 40). In regard to one strumectomized case, sub- 
sequent information is not available (19), 

In five of the recurrence-free cases (31, 32, 33, 36, 46) and in 
one of the relapsing (34), postoperative X-ray treatment had 
been given. 

3) There rema'in 4 cases which had either not been operated at 
all (9) or which had been subjected only to tracheotomy (18) or 
biopsy (29, 43); all of them died after at most nine months. 

Any attempt to treat these figures statistically is, of course, 
out of the question, especially as subsequent information is lack- 
ing in one of the 42 cases. The reported facts, however, call for 
■certain comments. On the one hand, it is noteworthy that in two 
cases (22, 25) relapses had occurred so late as after 7 — 8 years. 
On the other hand, it is of interest to note that, despite the con- 
servative treatment, no less than 11 patients had remained 
free from recurrences for 9 — 28 years after the operation. On 
the basis of the pathologico-anatomical diagnosis, this could 
scarcely have been expected. It may, of course, be questioned 
whether the operation in any of the cases was what, in the usual 
clinical sense (as regards cancer), would have been designated as 
“radical”. But, that such a large percentage both of the possibly 
radically operated cases and of those where the operative treat- 
ment was presumably non-radical should have shown a definitive 
freedom from recurrences, is so remarkable that — if all these 
cases, in a biological sense, had really been malignant — , it must 
be inferred that the technical "radicalness” of the operation was 
rather meaningless. And this, of course, is utterly at variance with 
all experience of the treatment of cancer in other organs. 

In considering whether we can give any reasonable explanation 
of the rather slight difference in efficacy — apparently evidenced 
by these observations — , between "radical” and non-radical 
strumectomy in cases indicated by the histological examination 
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to be malignant goiter, we are confronted firstly with tbe ques- 
tion whether it is possible, from a clinical and morphological 
point of view, to show distinct and typical characteristics of the 
different groups of goiter cases in question. 

That cancer, like sarcoma, may vary in malignancy from case 
to case is well known in regard to the thyroid gland and also 
other organs. Pemberton (Mayo clinic; Surg. Gyn. Obst. 69, 

1939, 417), PoRTMANN (Crile’s material; Surg. Gyn. Obst. 70, 

1940, 186) as well as AVatson and Pool (Memorial Hosp., New 
York; Surg. Gyn. Obst. 70, 1940, 1037) have shown this on the 
basis of large materials, and have divided malignant thyroid 
tumours into certain groups with different pathologico-anatomical 
characteristics. I refrain from making a similar grouping of my 
material. Instead, I find it very reasonable clinically to distin- 
guish those cases where the patient for a considerable length of 
time before operation had had an entirely or nearly symptom- 
free goiter and not until a comparatively late stage had noticed 
a more rapid growth or any aggravated symptoms at all, from 
cases with a short, or at any rate, continuous and uniform anam- 
nesis. This so much the more, as it is frequently stated in the 
literature that malignant goiter, in the great majority of cases, 
is preceded by a long pre-existing benign goiter. According to 
Kienhoee, this occurs in 80 — 90 per cent, of the cases. In Lahey’s 
material, as already mentioned, 90 per cent, of the malignant 
cases of thyroid affection are reported to have previously shown 
adenomas in the gland. 

An attempt at a division on these lines, as regards my own 
material, yields the following results: 

(1) 16 of the patients stated, on admission to the hospital, that 
they had noticed goiter for many years, but that they had ob- 
served a rafii growth thereof, or otherwise aggravated symptoms, 
only during a relatively short period — as a rule a few weeks or 
months.^ 

As regards some of these cases, a few details deserve brief 
mention: 

38: P. a. d. malignant tumour, partly sarcomlike. 

10: P. a. d. cancer; also pictures of richly cellular alveolar sarcoma. 
19: One of the adenomata had the character of an embryonal micro- 

^ Those cases of apparent diffuse exophthalmic goiter where the microscopic 
picture gives reason to consider the diagnosis; “tumour” have not been included 
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follicular adenoma. X-ray examination one month after operation 
revealed a great destruction of C III. 

44: P. a. d., in the operation specimen, nodular goiter, mostly with 
the embryonal type of adenoma. 3^2 years later a grotesquely 
large recurrence (Fig. 1), shortly afterwards followed by death. 
P. a. d. adeno-carcinoma, as a rule without colloid, but with richly 
colloidal metastases in the lungs. The second examining patholof^ist 
considered, on subsequent_inspection, that also the sections from 
the first operation specimen unmistakeably showed cancer. 

V 


i 


! 

i 

i 


31: Cancer with alveolar structure, in places with an appearance re- 
sembling flat epithelium, but without cornification. 14 months 
later the patient died at a hospital of cancer pancreatis, with 
metastases in the liver and brain. 

22: P. a. d. after the first operation, cancer. Operation for recur- 
rence 8 years later (struma aberrans on the same side of the neck 
as the primary goiter); p. a. d. — by another pathologist , sus- 
pected, but not certain, cancer. 

36: P. a. d. highly differentiated adeno-carcinoma; in one place an 
epithelial cord was observed to have invaded a capsule vein. 

Further particulars of interest in regard to these patients are the 
following: 

3 died of their goiter — a few months to 3 and, respectively, 7 years 
after operation (21, 44, 25); 
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1 had a reciirreuco after 8 years, but is living in good condition 
about half a year after the re-operation (22); 

1 is living after 2 years vithont recurrence ('12); 

1 died of another disease (pancreatic cancer ■with inetastases to the 
brain and liver) after 14 months •without a recurrence of goiter (31); 

2 are living symptom-free after 2 ^/ 2 — 3 years (3G, 37); 



2 lived free from recurrence for 7 years (3, 24; the first-mentioned 
afterwards died of cerebral hemorrhage); 1 died after 3^2 years, of a 
recurrence (27); 

3 are living in good health after 10 — 28 years (1, IG, 20); 

1 of them could not be traced (19); 

1 died in immediate connection with the operation (2). 

It thus apjienrs tliat 5 of thc.'^e 15 patients who had survived 
after a not very radical struniectomy liad remained — in all prob- 
ability, definitely — , cured from a disease which, according to 
the pathologico-anatomical diagnosis, was malignant struma. 
And in 4 out of the 5 cases which have liitherto shown a relapse, 
it occurred after a lengthy period (3 — 8 years); merely in one of 
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these cases at an early stage (after a few months). The experiences 
thus seem to correspond rather badly with the view represented 
by Rienhoep, Crile and others, that adenoma of the thyroid is 
usually a prelude of cancer. 

(2) A partly similar final conclusion may be drawn from a 
survey of the disease course in the 19 cases, in this material, with 
a short, or at any rate continuous and uniform, goiter anamnesis 
(in two cases an anamnesis of 3 years, in three of V-j ^ — 2 years, 
in three of 1 year, in the remainder an anamnesis of 3 weeks — 
8 months). The clinical symptom picture in some of these cases 
is rather marked and, per se, gives reason for another diagnosis 
than benign goiter. The microscopic findings moreover some- 
times revealed remarkable details. 

Certain of these details are worth noting. 

IS: Clinical diagnosis before operation, acute strumitis, during opera- 
tion suspicion of malignancy. P. a. d. cancer. Death 4 months 
after resectio lob. amb. At the autopsy, metastases in the liver. 
29: Since a year change in the voice, difficulty in swallowing, ema- 
ciation. Biopsy. P. a. d. cancer, in places with sarcomlike pictures; 
in one section cancerous matter was observed in a veinlike lumen. 
41: Enucleation-resection of a solitary adenoma with a fatty cut sur- 
face. P. a. d. cancer; a certain tendency to infiltration into the 
capsule area. Two years later perfectly healthy. 

16: Clinical diagnosis, lymphosarcoma colliC?). The extirpated tumour 
partly melanotic in colour. P. a. d. highly differentiated adenocar- 
cinoma gland, thyr. After 10 years free from recurrence. 

32: Respiratory difficulties since a year. P. a. d. highly differentiated 
adenocarcinoma; in places, glandular epithelial proliferations grow 
into and through the thick capsule, in one place into a vessel. 
Roentgen treatment. 3 years later free from recurrence. 

5: During the last five months pains and change in the voice. S. R. 
32 mm. The goiter firmly fixed to the trachea. P. a. d. cancer. 
Death after a month. 

6: Extirpation of tumour suspected to be cancer. P. a. d. sarcoma. 
1 years later free from recurrence. 

12: Extirpation of tumour with very marked peristrumitis. P. a. d. 

sarcoma. Recurrence after D/s month; death. 

28: Tenacious peristrumitis. P. a. d. reticular cell sarcoma. After 
5 years free from recurrence. 

14: 64-year-old woman with three years anamnesis and S. R. = 83 
mm. Extirpation. P. a. d. struma maligna. After 6 years free from 
recurrence. 

46: Woman aged 51 years. 7 years ago, difficulty in swallowing; 
X-ray treatment. Two years ago noticed goiter, became short of 
breath and emaciated. S. R. = 5 mm. Resectio lob. unius. P. a. d. 
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struma maligna; a certain resemblance to very richly cellular, 
microfollicular adenoma of embryonal type. Postoperative X-ray 
treatment (operated upon only two months ago). 

33 and 4: P. a. d. planoepithelial cancer. After 2 years the first- 
mentioned patient was free from rccui’rence, the other died after 
a month. 

34: Man aged G6 years. One year’s anamnesis. S. R. = 8 mm. Resectio 
lob. unius (the other lobe free). P. a. d. Langhans’ usurious goiter; 
in a few places the epithelium invades capillary or veinlike lumina. 
Two years later recurrence. S. R. = 42 mm. No operation. Death. 
P. a. d. cancer with metastases in the lymph-glands of the neck and 
mediastinum and in the lungs; follicles were found here and there 
in the thyroid tumour, but not in the lung metastases. 

17 and 23: Clinical diagnosis before operation strumitis chron. (Rie- 
del or Hasiiimoto) and multijile adenomata respectively. Resectio 
lob. amb. P. a. d. in the first-mentioned case by one pathologist, 
cancer; by another, strumitis chron. Riedel; in the second case 
cancer, with jiictures resembling strumitis chron. Riedel. After 
9 years both jiatients were free from recurrences. 

The final effect of the treatment in this group of cases is indicated — 
so far as it is known — , by the following figures: 

6 died of their goiter — in 4 cases after 1 to G months (4, 12, 13 40); 
2 cases were not operated (29, 43); 

1 had a recurrence and died after 2 years (34); 1 died of a recurrence 
after 3 years (44); 

3 arc living in good health after 2, 3 and 3 years, respectively (41, 
32, 33); 

2, after 5 and G years, respectively, are free from recurrences (28, 14); 

1 died after 7 years, without having had a recurrence (G); 

4, after 9 — 20 years, have remained free from recurrences (5, 8, IG, 23); 

1 was operated upon less than a year ago, has not had a recurrence, 
and is consequently without interest in this connection (4G). 


Also in this group of patients, 19 cases, 5 have remained — pre- 
sumably definitely — , cured from a disease which, according to 
the pathologico-anatomical diagnosis, was malignant goiter, 
by a scarcely radical operation. Where relajises occurred — in 
6 cases — they appeared, broadly spealdng, at a rather early 
stage: in 4 cases wdthin six months, in one after 2 years, and in 
another after 3 years. (It is only in this latter respect that these 
cases differ from those in the first group.) 

The clinical course in these two, approximately equally large, 
groups of jiatients, has thus been fairly similar: about one-third 
to one-fourth of the cases — both those who, at the first consultation, 
mentioned that they had long noticed goiter symptoms, but only 
latterly had suffered serious discomfort from them, and those who 
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declared, that they had had thyroid symptoms merely for a rela- 
tively short period — , desfite the 'pathologico-anatomical diagnosis 
and the more or less non-radical operative procedure, had scarcely 
shoion the disease course characteristic of a malignant neio-groxvlh. 
Plainly, it is difficult, in many of the cases, to bring the patho- 
logico-anatomical diagnosis into line with the supposition of a 
maligant thyroid affection. 

From the disease histories it is moreover evident that the oc- 
currence of certain peculiar or distinctive symptoms — such as 
change of voice, respiratory troubles, pains, local sensitiveness 
to pressure, etc. — are details that deserve special attention in 
diagnosis; likewise — according to experience in many cases — , 
a high sedimentation rate. In 2 out of 4 cases of adenomatous 
goiter, cancerous cells in capillary or vein-like lumina had been 
observed in patients who died within barely six months (29) and, 
respectively, two years (34); the two others showed three years’ 
freedom from recurrences. (Graham’s’^ statement to the effect 
that such invasions are significant of malignancy in fetal ade- 
nomata of the thyroid can thus scarcely be considered to have 
been confirmed by my experience. Clute reproduces a report 
from Shields Warren according to which blood vessel invasion, 
after the investigation of 1,114 specimens from thyroid adenom- 
ata, had been found in thirty-four patients, two of whom died 


later of undoubted metastases from thyroid cancer.) 

That, in the 'microscopic examination of goiters, the diagnosis 
presents extreme difficulties, even for an experienced pathologist, 
is quite evident. This is borne out by several statements in the 
literature, as exemplified by the following citations. Eienhoee 
mentions that a goiter in a young girl, after the examination of 
the specimen, was diagnosed by three very experienced pathol- 
ogists in the United States, respectively, as cancer, thyroiditis 
and diffuse exophthalmic goiter. Lahey states that "the only test 
on malignancy in many thyroid tumours i,s the co'urse of their 
later history”. Watson and Pool make in their above-mentioned 
article the following statement: "Cancer of the thyroid is an ex- 
ceptional disease in that it fails to follow the general tumour be- 
haviour laws, and its reaction to surgical and radiation therapy 
is quite unique. Even though a wealth of operative material has 
been studied histologically, there is no tumour in the head and 
neck group which seems to present more diagnostic problems for 


* Cited by Glute, op. cit. (p. 6 in the reprint). 
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* The pathologist who examined the recurrence preparation and diagnosed Ca considered — unlike the pathologist who examined 
the first extirpated goiter and who diagnosed adenoma of embryonal type — , that undoubted Ca had existed also in the previously 
removed goiter. 
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the tumovir pathologist.” The pathologico-anatomical diagnosis 
alone, on the basis of an ordinary naicroscopic examination, does 
not per se warrant a definitive judgment as to whether a goiter, 
in a biological sense, is malignant or not. Consequently, I consider 
it unjustifiable to insist on the removal of an adenomatous goiter 
merely on the ground of a very wide indication; in short, one should 
not resort to a radical procedure solely because of the risk that 
such a thyroid lesion may show a particularly marked tendency 
to malignant degeneration. Obviously, however, where a surgical 
operation is clearly indicated and can be carried out without too 
big a risk, it should be performed even in cases of presumed malig- 
nancy, and be followed up by X-ray treatment. 

In conclusion, it may be desirable to touch on the question 
whether the number of recurrences in my cases might have been 
reduced if a fundamentally different operative procedure had been 
adopted. The follow-up investigations show that recurrences or 
metastases manifested themselves after longer or shorter intervals 
in 10, and led to death in 9 strumectomized cases. The following 
particulars regarding them seem to be of interest (see table 1). 

It is seen from this table that, out of these ten cases — 2 men and 
8 women, all aged from 50 to 80 years — , one man (No. 22) was 
re-opcrated for a recurrence 8 years after the primary operation 
and has survived and now (in Febr. 1946, quite six months after 
the re-operation under X-ray treatment) he is in good health, 
whereas nine died of their malignant struma — five after 1 to 5 
months, one after quite 2 years, two after quite 3 years, and one 
after 7 years. The sedimentation rate (S. R.) before the primary 
operation was very high in those patients who died at an early 
date and, as regards all of them but one, the possibility of malig- 
nancy had been reckoned with, before or during the operation. 
Nevertheless, the operative treatment was confined to a total 
extirpation of one lobe, or to resection of both lobes. Those who 
died after a longer time, as well as the re-operated, still living 
man, had been subjected either to unilateral lobe extirpation or 
to bilateral resection. I consider it scarcely probable that a more 
radical — and far more hazardous — operation would have en- 
tailed better results for those who died at an early date. As regards 
the four patients who survived for a considerable length of time 
(Nos. 25, 27, 34 and 44), and who had been subjected merely 
to the above indicated conservative operations, such a possibihty 
cannot be completely ruled out. My conservative procedure in 
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tliese cases seemed to be warranted by the clinical picture, with 
good general condition and large adenomatous goiters, — it is 
significant that tlie microscopic findings in one case (No. 44) 
were so difficult to judge tliat tbe patliologist who first examined 
the extirpated goiter considered that it was not a malignant 
growth. 


In the text, the figm-es in brackets correspond to the numbers of 
the records in St. Gorans Hospital (SG) and Serafimerlasarettet (SL), 
according to the following indications: 


1 = 1043/1913, I SL. 

2 = 1034/1918, II SL. 

3 = 1684/1924, Sofiahemmet. 

4 = 783/1924, I SL. 

5 = 1051/1925, I SL. 

G = 1037/1926, I SL. 

7 = 1074/1926, I SL. 

S = 1183/1926, I SL. 

9 = 530/1927, SL. 

10= 181/1928, SL. 

11 = 1794/1928, SL. 

12 = 270/1929, SL. 

13 = 526/1933, SG. 

14 = 1154/1933, SG. 

15 = d2!mG, SG. 

16 = 2690/1934, SG. 

17 = 35/1935, SG. 

IS = 159/1935, SG. 

19 = 1931/1935, SG. 

20 = 1889/1936, SG. 

21 = IGl/mi, SG. 

22 = 1946/1937, SG. 


23 = 2096/1937, SG. 

24 = 677/1939, SG. 

25 = 1782/1932 and 743/1939, SG. 

26 = 138/1940, SG. 

27 = 925/1940, SG. 

2S = 2032/1941, SG. 

29 = 638, 1224/1942,'_SG. 

31 = 2775/1942, SG. 

32 = 289/1943, SG. 

33 = 1303/1943, SG. 

34 = 1381, 2176/1943, SG. 

36 = 1903/1943, SG. 

37 = 2391 and 3016/1943, SG. 

35 = 2724/1943, SG. 

40 = 2069/1944, SG. 

41 = 2594/1944, SG. 

42 = 2678/1944, SG. 

43 = 2824/1944, SG. 

44 = 1759/1942 and 1125/1945, 

SG 

46 = 3694/1945, SG. 


Summary. 


The frequency of malignant goiters in the present material is 
nearly 1 per cent (42 cases out of a total of 4,500). 4 patients were 
either non operated at all or were subjected only to biopsy or 
tracheotomy. 18 cases were regarded before the operation as 
benign. At follow-up investigation of the strumectomized patients 
one of them could not be traced (one died in connection with the 
operation). The operative treatment may in 14 cases, at the 
utmost, be termed "radical” (extirpation of a whole lobe, or 
enucleation of an adenoma); four, of them remained free from 
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recurrence for periods ranging from 9 to 28 years. In 24 cases tlie 
operation was confined to unilateral or bilateral resection, thus 
to a certainly non-radical operation; seven of them after 9 — 30 
years were still free from recurrence. Neither of the two groups 
includes any case were a relapse occurred later than after 7 (one 
case) or 8 years (one case). All this is distinctly at variance with 
experience regarding the effect of surgical cancer-treatment in 
other organs — 16 patients had been aware of the disease for 
many years, but had not noticed the growth of their goiter or 
other aggravations until shortly before the operation, 19 patients 
had suffered from goiter merely for a relatively brief period. In 
spite of the path.-anatomical diagnosis malignant goiter 5 of the 
15 surviving patients in the first group, and at least 4, probably 5, 
out of the 19 patients in the second group (being one-third to 
one-fourth of the cases) remained — apparently definitely — 
free from recurrence. And were relapses occurred, they mani- 
fested themselves as a rule at a late stage in the first group, 
earlier in the second. On the whole it makes it difficult, as regards 
many of the cases, to bring the pathol.-anatomical diagnosis in 
line with the clinical facts. Thyroid adenomata do not seem to be 
a common prelude of thyroid cancer (cfr. Kienhoff, Crile and 
others). — As to the treatment of malignant goiter, the following 
general points seem to be called for. 

1) Adenomatous goiters, suspected of malignancy, in persons 
over 50 years of age, with a short anamnesis, change in voice, 
shortness of breath and a very high sedimentation rate, have a 
particularly bad prognosis. In view of the great drawbacks and 
hazards involved in a total thyroidectomy, this procedure is 
advisable only in very rare cases; its possibilities (should the 
patient survive the operation) of effecting a definite cure seem to 
be very limited. 

2) Both for the clinician and the pathologist it may be broadly 
stated, that the diagnostic determination of malignancy (in a 
biological sense) or non-malignancy evidently presents such diffi- 
culties, that definite rules for surgical treatment of these goiters 
cannot be laid down. 

3) If the pathol.-anatomical diagnosis indicates malignancy, 
the op. should be followed up by X-ray treatment. Possibly, this 
treatment may be of value also in non-operable cases. 
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Zusammenfassung. 

Magligner Kropf kommt im vorliegenden Material in beinahe 
1 % vor (42 Ealle auf insgesamt 4,600). 4 Pat. waren entweder 
gar .nicht operiert worden oder nur Gegenstand einer Probe- 
excision oder Trakeotomie gewesen. Bei Nacbuntersucbung der 
Strumektomierten war es betreffs eines Falles unmoglicb, Aus- 
kunft zu erbalten (ein Pat. starb kurz nacb der Op.). Der Eingriff 
ist in bocbstens 14 Fallen als radikal zu bezeicbnen (Exstirpation 
eines ganzen Lobes oder Enukleation eines Adenoms); von ibnen 
waren 4 rezidivenfrei 9 — 28 Jabre. Auf 24 Pat. wurde ein- oder 
doppelseitige Resektion ausgefiibrt, d. b. eine sicber nicbt-radikale 
Op.; von ibnen waren 7 rezidivenfrei 9 — 20 Jabre. Fiir keine 
dieser beiden Gruppen gab es Falle wo Eezidiv spater als nacb 
7 (ein Fall) oder 8 Jabren (ein Fall) auftrat. Alles dies streitet 
scbarf gegen die Erfabrung fiber cbirurgiscbe Bebandlungs- 
ergebnisse von Cancer in anderen Organen. — 16 Pat. batten vor 
der Op. Kropf wabrend vieler Jabre, Vergrosserung desselben oder 
abnlicbe Symptome nur Icurze Zeit bemerkt, 19 Pat. batten 
Kropfsymptome nur zieinlicb kurze Zeit bemerkt. Trotz patb.- 
anat. Diagnose Maglignitat blieben nacb nicbt besonders radikaler 
Op. 5 von den 15 der frfiberen Gruppe zubbrenden Pat. und 
mindestens 4 (wabrscbeinlicb 5) von den 19 der spateren Gruppe 

— d. b. 1/3 — 1/4 der Falle — vermutlicb definitiv rezidivenfrei. 
Und, wo Rezidiv auftrat, gescbab das in der ersten Gruppe in 
der Regel spat, in der zweiten frfib. — Im grossen ganzen ist es 
ffir -viele Falle sobwierig, die patb.-antomiscbe Diagnose Malig- 
nitat in Ubereinstimmung mit dem Idiniscben Befunde zu 
bringen. Scbilddrfisenadenome scbeinen nicbt ein gewobnlicbes 
Vorstadium eines Carzinoms zu sein (vgl. Rienhofe, Crile u. a.). 

— Uber die Bebandlung von malignen Kropfen ist fibrigens fol- 
gendes zu sagen. 

1) Nodose, vor Malignitat verdacbtige Kropfe bei fiber 50 
Jabre alten Individuen mit kurzer Krankengescbicbte, gestorter 
Stimme und Atmung und stark erbobten Senlcungsreaktion baben 
die scblimmste Prognose. Angesicbts .der grossen Gefabren und 
Unbebagen einer totalen Tbyreoidektomie soli dieser Eingriff 
nur in sebr seltenen Ausnabmefallen in Frage kommen; ibre Mog- 
licbkeiten, definitive Heilung dem Pat. — wenn er fiberlebt — 
zu bringen, dfirften sebr begrenzt sein. 

36 — i61034. Acta chir. Scandinav. Vol. XGIV. 
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2) Im grossen ganzen gilt fiix sowolil den Klinilcer als den 
Pathologen, dass die diagnostisclie Feststellung, dass ein in biolo- 
giscber Bezielinng maligner Kropf vorliegt, so grosse Scli-Rierig- 
keiten bietet uud so unsicber isfc, dass bestimmte RiclitUnien fiir 
die cbirurgisclie Bebandlung nicbt anzugeben sind. 

3) Deutet die patb.-anat. XJntersucbung auf MagUguitat, soli 
rbntgenologiscbe Bebandlung nacb der Op. eingeleitet werden. 
Mdglicberweise ist Rontgenbebandlung aucb wertvoll in inoper- 
ablen Fallen. 


Resumd. 

Dans le materiel en question la proportion des goitres malins 
atteint presque 1 % (42 cas sur un total de 4,500), Quatre des 
mala des ne furent pas operes du tout, ou seulement soumis a une 
biopsie ou a une tracbeotomie. Dix-buit des cas avaient ete con- 
side ces comme bdnins avant I’operation. Lots de Texamen ultd- 
rieiu de controle des sujets qui avaient subi la strumectomie, 
I’un ne put etre retrouve (un autre etait mort des suites de Fopera- 
tion). L’intervention ne pent etre qualifiee de radicale que cbez 
14 mrJades au maximum (extirpation de tout un lobe, ou dnuclea- 
tion d'un adenome); de ceux-ci, 4 etaient sans recidive de 9 a 28 
ans apres. Cbez 24 malades on pratiqua une resection uni- ou 
bilattbale, done une operation qui n’etait certainement pas radi- 
cals; sept d’entre eux etaient sans recidive de 9 b 20 ans plus tard. 
Aucun de ces deux groupes ne presente de cas ou la recidive soit 
apparue apres plus de 7 ans (un cas) ou de 8 ans (un cas). Ces 
resultats viennent nettement a Fencontre de toutes les experiences 
qu’on fait avec le traitement cbirurgical du cancer d’autres or- 
gauf s. ■ — Seize malades s’etaient aperpus de leur goitre de longues 
annees avant I’operation, mais n’avaient constate son accroisse- 
ment. ou des symptomes similaires, que depuis peu seulement. 
Dix-neuf sujets n’avaient presente de symptomes attribuables au 
goitre que depuis un temps relativement court. Bien qu’il se soit 
agi de goitres malins, diagnostiques tels par Fexamen anatomo- 
patbologique, et que I’operation n’ait pas ete particulierement 
radicale, 5 des 15 sur^^vants du premier groupe, et au moins 4, 
probablement meme 6 des 19 du second, e’est-a-dire 1/3 a 1/4 des 
cas, sont, a ce qu’on pent admettre, d6finitivement sans rdcidive. 
De plus, la on une recidive est survenue, ce fut, en regie generale, 
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tardivement dans le premier groupe, et precocement dans le se- 
cond. A tout prendre il est difficile, dans beaucoup de cas, de mettre 
le diagnostic anatomo-patbologique de malignite en accord avec 
les constatations cliniques. L’adenome tbyroidien ne semble pas 
etre un stade preliminaire liabituel du cancer (v. Bienhopp, 
Crile et autres). — En ce qui concerne le traitement des goitres 
malins il faut, par ailleurs, relever les points suivants: 

1) Les goitres nodulaires, evoquant le soupgon de cancer, cbez 
des individus de plus de 50 ans, avec une anamnese courte et, 
specialement, une atteinte de la voix et de la respiration, ainsi 
qu’avee une vitesse de sedimentation fortement augmentee, 
sont les plus mauvais du point de vue du pronostic. Vu les grands 
inconv4nients et risques d’une tliyxoidectomie totale, cette inter- 
vention ne doit etre tentee que dans de tres rares cas d’exception; 
a supposer que le malade y survive, ses possibilites quant a une 
guerison definitive sont sans doute tres limitees. 

2) Dans I’ensemble, et cela vaut aussi bien pour le clinicien que 
pour I’anatomo-patbologiste, le diagnostic d’un goitre malin au 
sens biologique offre de si grandes difficultes et est si incertain 
qu’on ne saurait donner de directives peremptoires pour le 
traitement cbirurgical. 

3) Lorsque I’esamen anatomo-patbologique indique de la ma- 
lignite, I’operation doit etre suivie d’un traitement par les Eayons 
Roentgen, Peut-etre ceux-ci ont-ils aussi une certaine valeur dans 
les cas inoperables. 



From TJlleval Hospital, Dept. Ill (Surgery). 
(Chief; Carl Seme, M. D.) 


Ulcus Simplex Jejuni. 

By 

ANDREAS HOYER. 


By ulcus simplex in tlie small intestine, we mean an ulcer 
localized to the jejunum or ileum, which in appearance is just 
like a stomach or duodenal ulcer, and which is not due to a tumor, 
lues, tuberculosis, acute inflammations, traumata or any other 
intestinal affection. The ulcers which develop above a stenosis 
(“Dehnungsgeschwure”) are not classified as ulcus simplex, nor 
are ulcers and perforations caused by foreign bodies, the post- 
operative jejunal ulcer, or ulcers in Meckel’s diverticulum. 

The first to describe this ulcer was Cruveilhibr in 1830. 
He claims the existence of an ulcus simplex in the small intestine 
which is completely analogous to stomach ulcers. M. Grassmann 
(1925) takes up the question of ulcus simplex in the small intes- 
tine in great detail in an extensive investigation. He defines it 
as an isolated loss of substance in the mucous membrane and 
deeper layers of the small intestine, with sharp limitations and 
without pronounced inflammatory alterations of the surround- 
ings, and of an unknown etiology. He reviews all of the hitberto 
reported cases in the literature, 51 in all, 20 of which he discards 
as not fulfilling the definition of an ulcus simplex. 

Since then a number of extensive and shorter publications have 
appeared on this subject, most of them casuistic, reporting a 
single case. In Norway one case was described by Wisloef in 
1925 and the condition is discussed in detail by Schilling in 
1928 in conclusion to a case of ulcus simplex ilei which he operated 
personally. 

Moerin (1931) made a compilation of 82 cases of ulcus 
simplex in the small intestine. An idea of how rare this condi- 
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tion is may be obtained from the fact that up to 1936 only 10 
cases bad been treated at tbe Mayo Clinic. Up to 1941 a little 
over 100 cases bave been described in tbe literature. Since then 
no cases seem to bave been reported. 

Ulcus simplex jejuni and ulcus simplex ilei seem to occur with 
equal frequency. Some investigators bave found a slight majority 
in tbe ileum. Up to 1942 Ebeling bad collected 42 cases of simple 
jejunal ulcer. In 1940 Mangione added 9, one of wbicb be bad de- 
scribed personally. With tbe case to be described below tbe total 
thus comes to 52. 


Case Report. 

Tbe patient was a 26-year-old cbauffeur who was admitted to UUeval 
Hospital, Dept. Ill on February 13, 1944, as an emergency case, suspect 
for perforated stomach ulcer. In 1932 be bad been operated for a per- 
forated appendicitis with peritonitis. Drainage only was performed. 
After this operation be was troubled by periodic dyspepsia, charac- 
terized by pains in tbe umbilical region about 2 hours p. c. as well as 
acidic belching. He bad symptom free intervals of up to 3 months. 
At tbe time of admission be was imprisoned by tbe German occupation 
forces. While in prison be bad dyspepsia. About 14 days before admis- 
sion to Ulleval, Dept. Ill, be devloped melsena. For this be was given 
a kind of diet, 1/2 litre milk per day and a little white bread, but other- 
wise tbe ordinary prison fare, e. g. salt herring. His faeces were black 
until a couple of days before admission. On February 13 at 6 o’clock in 
tbe evening be suddenly bad violent pains in tbe entire abdomen. Tbe 
pains were accentuated by coughing and any movement. He was 
nauseated and vomited several times. He was given morphine drops 
wbicb be immediately vomited up again. As the pains persisted a 
physician was called and be was immediately sent to UllevH Hospital, 
Dept. III. His fsEces bad been normal tbe last two days. Urination nor- 
mal. 

Status prwsens Feb. 13, 10.30 P. M. Tbe patient is in fair condition, 
be appears to be in a bad way. Lies with bis knees drawn up and com- 
plains of pains wbicb are worse when be breathes deeply or makes any 
kind of movement. Temp,: 38.5, P.; 120 rm. B. P.: 135/80. Resp.: 34, 
short. Tongue: moist, clear. No edema or exanthema. Cor/Pulm.: 
normal. 

Abdomen: Taut and bard over tbe entire region. Extreme sensitivity 
to pressure and release everywhere. 

Exploration: Sensitive to palpation toward tbe peritoneum. No 
tumor could be felt. 

Urine: Some red blood corpuscles microscopically, otherwise normal. 

Roentgen examination revealed a slight colon meteorism, otherwise 
nothing particular. Especially no pneumoperitoneum. 
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About 6 bouis after tbe onset of the attack a spinal anaestbesia was 
administered on tbe probable diagnosis perforated stomach ulcer; 

Laparotomia. Excisio et sutura ulceris perf. jejuni. (Hoyer.) 

Kigbt diarectal section in tbe epigastrium. There was no free air or 
exsudation in tbe upper part of tbe abdominal cavity. Tbe stomach 
and duodenum were searched and found normal. Tbe colon transversum 
was considerably swollen with gas and was drawn forward. An abund- 
ant, seropuxulent, odorless exsudate then ran out of tbe lower part of 
tbe abdominal cavity. Tbe small intestine was then examined, begin- 
ning at tbe ileocoecal part. Tbe appendix was somewhat adhered but 
otherwise normal. About 50 cm. from tbe flexura duodeno-jejunalis on 
tbe free border of tbe intestine there was a round perforation opening 
about 5 mm. in diameter, surrounded by a coating of fibrin in an area 
about 2.5 cm. in diameter. Considerable thickening of tbe intestinal 
wall in tbe same area. Its appearance was completely analogous to 
that of an ulcus perforans ventriculi sive duodeni. Tbe intestine other- 
wise was of normal appearance. Excision of tbe pathologically altered 
intestinal region was performed, almost like a wedge resection with 
subsequent suture of tbe intestine transversely to tbe longitudinal 
axis. (Fig. 1 .) The suture was made with continuous cat-gut in 3 separate 
portions and silk knot sutures in tbe serosa. Tbe intestinal lumen at 
tbe point of suture was large enough to admit a thumb. Tbe 
abdominal cavity was washed out with physiological saline solution 
and in conclusion 100 cc. 5 % sulfatbiazol solution was poured in. 
Complete closure of tbe wound. 

Tbe removed piece of intestine exhibited on tbe inside a round ulcer, 
tbe size of a finger tip, with a round perforation about 5 mm in diameter 
at its base. In appearance it resembled a perforated gasbro-duodenal 
ulcer in every respect. Microscopical examination of tbe ulcer revealed 
no tumor tissue or indications of specific inflammation. However there 
was considerable infiltration of round cells with polynuclear leucocytes 
and plasma cells in tbe immediate surroundings of tbe ulcer. Tbe ulcer 
was located in ordinary jejunal mucous membrane. 

With tbe exception of a protracted infection in tbe abdominal wound, 
tbe post-operative progress was uncomplicated. Ewald’s test meal on 
April 12, 1944:, gave tbe acid figures 11/23 and on a later examination 
37/46. Roentgen examination of tbe ventriculus/duodenum on March 3, 
1944 showed nothing abnormal. No alterations could be seen at tbe site 
of operation (Fig. 2). Wassermann neg. Kahn neg. M. K. B. II neg. 

Pathological anatomy: The ulcer described agrees completely 
with the definition of an ulcus simplex jejuni. The description of 
these ulcers is quite uniform. A round or oval, sharply limited 
loss of substance which narrows conically towards the base with 
an eventual perforation opening. The ulcer is surrounded by con- 
siderable, sometimes very firm, thickening of the intestinal wall. 
The ulcers are almost always located on the convexity of the intes- 
tine. The ulcer has been found on the mesenterial side in only 



Fig. 1. Drawing showing the perforated jejunal ulcer and the excision line. 


IIoYER: Uleus Simplex Jejuni. 




Fi^ 2. E\amjn.ation aftci a contrast meal IS clays after the operation. 
The site of the excised ulcer coiiltl not he demonstrated. 


Ulcus Simplex .Tejuni. 
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2 cases. Usually there is only one ulcer, but 2 or more have been 
reported. The microscopical examination has shown pronounced 
round cell infiltration of no specific character. 

The etiology and ‘pathogenesis are unknown. A primary lesion 
of the mucous membrane, caused by a foreign body for example, 
has been assumed to b6 a possible etiological factor, also local 
emboUsms and thromboses. In one case gastric mucous membrane 
was found around the ulcer (H. Puhl 1933). Otherwise the ulcers 
have always been surrounded by ordinary intestinal mucous 
membrane. Gkassmann has induced experimental ulcus simplex 
in dogs by means of lesion of the mucous membrane and sub- 
mucous injection of formalin. Gallagher has induced simple 
ulcers by the application of pinching forceps. In 1932 Matthews 
performed the following experiment: In 6 dogs with Pavlov’s 
stomach, this was anastomosed with the ileum. In all of them 
chronic ileum ulcers were induced, some with perforation. 

As regards the symptomatology the affection exhibits few or no 
symptoms until after perforation has taken place. In some cases 
there is an uncharacteristic dyspepsia, often periodic and not 
rarely accompanied by melajna (Brown and Pemberton). The 
condition may have been present for many years. Wolten de- 
scribes a 45 year old woman who had had periodic dyspepsia for 
19 years. Operation revealed a callous ulcer in the upper part of 
the jejunum. The stomach and duodenum were normal. In the 
present case the dyspepsia was of 12 years’ duration. When per- 
foration occurs the picture resembles a perforation peritonitis 
which is difficult to distinguish from perforation peritonites of 
other origins. 

The diagnosis is usually not made before on the operating table 
or the post mortem examination, and in the large majority of 
the reported cases not until after perforation has occurred. In 
1928 Hoehauser compiled 54 cases of simple intestinal ulcers of 
which 50 had perforated. Of the 42 simple jejunal ulcers which 
Ebeling compiled in 1933, 35 were perforated. The ulcers which 
have been operated before perforation have either been operated 
on the diagnosis gastric ulcer or chronic appendicitis. It has 
hitherto not been possible to diagnose a non-perforated ulcus 
simplex in the small intestine by means of roentgen. But there 
must be a possibility of doing this when the ulcer is located to the 
upper part of the jejunum. When confronted with dyspepsia and 
occult hemorrhage or melaana, where the stomach and duodenum 
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are found normal, intestinal ulcer (as well as ulcer in]\Ieckel’s 
diverticulum) should be borne in mind. And similarly in pcri- 
tonites where the site of origin cannot be found at the usual places, 
a perforated intestinal ulcer should be looked for. Schilling 
states that the ulcers are practically always found at the upper 
Or lower parts of the intestine. The perforation opening may often 
be difficult to find. It has happened that it has not been found on 
operation, but first on post mortem examination (Wisloff). 
Moeein claims that regionally swollen mesenterial glands may 
point the way to the ulcer. 

Therapy. Most authors recommend resection of the intestine 
as closing of the perforation opening has given suture insufficiency. 
In cases where the ulcer is located on the free edge of the intestine, 
which is the most common, and where the ulcer does not infiltrate 
the mesenterial surface, an excision of the ulcer with subsequent 
suture transverse to the longitudinal axis of the intestine is to be 
recommended (Fig. 1). The method is simple and takes little 
time to perform. A reliable suture is obtained in healthy tissue, 
and as the mesenterial surface of the intestine is intact the point 
of suture will receive the best possible nourishment. The author 
has also employed this method successfully in a number of cases 
of incarcerated, gangrenous hernias of the intestinal wall. (Littbij.) 

■ The prognosis for the perforated ulcers is grave. Ebeling finds 
60 % mortality, Schilling 84 %. With modern chemo-therapy 
the prognosis will probably prove to be very much better. 

Summary. 

The author reports a case of perforated ulcus simplex jejuni 
in a 26-year-old man. The ulcer, which was located about 50 cm. 
from the flexura duodeno-jejunalis, was excised and sutured. 
Except for some infection in the abdominal wound the progress 
was uncomplicated. 

Simple ulcers in the small intestine are rare. In all about 100 
cases have been reported in the literature of which 52 are localized 
to the jejunum. The ulcers are rarely recognized before perfora- 
tion occurs. The condition is often accompanied by dyspepsia, 
and not rarely by meleena (which was true in the present case). 
The mortality on perforation is very high, 60 — 80 %• Treatment 
should consist of resection, or excision of the ulcer. Simple closure 
of the opening has led to suture insufficiency. 
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Zusammentassnng. 

Der Verfasser besclireibt einen Fall von perforiertem ulcus 
simplex jejuni bei einem Mann, 26 Jabre alt. Das Gescbwur, das 
ungefabr 60 cm. von flexura duodenorjejunalis entfernt war, 
wurde excidiert und genabt. Abgeseben von einer Infektion in der 
Baucbwand, war der Verlauf unkompliziert. 

Ulcus simplex im Diinndarm ist selten. In allem sind etwa 100 
FaUe in der Literatur bescbrieben, von denen 52 im Jejunum 
lokalisiert waren. Die Gescbwiire werden nur ausnabmsweise vor 
der Perforation erkannt. Der 2Iustand wicd oft von Dyspepsie 
und nicht selten von Melana (was im besprocbenen Kasus der Fall 
war) begleitet. 

Die Mortalitat ist bei Perforationen sebr bocb, 60 — 80 %. 
Die Bebandlung durfte im Resection oder Excision besteben. Ein- 
facbe tibernabung bat Suturen-Insuffizienz gegeben. 


Resum4. 

L'auteur rend compte d'’un cas de simple ulcere de jejunum 
(ulcus simplex jejuni) perfore, cbez un bomme de 26 ans. L'ulcere, 
qui etait situe a 60 cm. environ de la jonction duodenum- jejunum 
(flexura duodeno-jejunaKs), fut excise et suture. Abstraction 
faite d’une certaine infection de la plaie exterieure le developpe- 
ment s’acbevait sans complications. 

Les ulceres simples (ulcus simplex) de I’intestin grele sont 
rares. On en trouve dans la litterature un total d’environ 100 cas, 
dont 52 localises au jejunum. Les ulceres ne sont qu’exceptionnelle- 
ment constates avant la perforation. L’etat est souvent accom- 
pague de dyspepsie, et I’apparition de sang dans les feces (melaena), 
ce qui fut constate dans le cas en question, n’est pas rare. En cas 
de perforation la mortalite est tres elevee, 60—80 %. Le traite- 
ment doit se faire par resection on excision de Pulcere. Suture 
toute seule a ete accompagnee d’insuffisance de la suture. 
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On Conservative Surgery in Hydronephrosis. 

By 

RUDOLF BRANDBERG- and BJORN KOHLER. 


The Operative methods which have developed for conservative 
treatment of hydronephrosis and which, although somewhat 
modified stiU are used, were designed as early as towards the end 
of the 19th century. In spite of this, the organconserving opera- 
tions have however with certain exceptions not been used to any 
great extent in the surgery of hydronephrosis previous to the 
last decades. During this later period organconserving operations 
have here as in the urologic surgery on the whole been more and 
more aimed at; at the same time better methods of examination, 
above all the urography, together with increased tendency of the 
public to seek medical attention have created the requirements 
for early diagnosis and consequently for conservative surgical 
measures. In the matter of hydronephrosis we may not however 
set great hopes upon disease being diagnosed before the enlarge- 
ment of the organ has reached such a point that nephrectomy is 
the only resource. As Kohler has shown in a large number of 
cases of hydronephrosis the disease often and particularly so in 
women runs its course without symptoms and gives no signs un- 
til an infection intervenes. In these cases the diagnosis wiU con- 
sequently not be established before such an advanced stage has 
been reached that an organconserving operation is either out of 
the question or very risky. 

The increased experience in the matter of hydronephrosis has 
shown for one thing that the disease not infrequently appears in 
both kidneys and for another that in unilateral hydronephrosis 
the pelvis of the other kidney sometimes shows an anomaly of 
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shape indicating that it is what has been called potentially hydro- 
nephrotic (Sargent, Moore and others). 

The developmental defect which more and more is considered 
to be the original cause of the hydronephrosis is as a matter of 
fact often bilateral. If a hydronephrotic but rather well func- 
tioning kidney is extirpated, this will now and again cause the 
disposition towards disease in the pelvis of the other kidney to 
turn into real disease. The misshapen pelvis has been able to 
cope with the passage of the normal amount of urine; the larger 
quantity that has to pass when the other kidney has been re- 
moved cannot obtain an unimpeded outflow; retention appears 
and a progressive hydronephrotic state develops. It is con- 
sequently, as pointed out by Sargent and others, not uncommon 
that a patient in whom a hydronephrotic but rather well fimc- 
tioning kidney has been removed will come back a couple of 
years later with a hydronephrosis of the remaining kidney. 

Infection of a hydronephrosis was previously considered to be 
an obstacle to conservative surgery. The flaring up of the in- 
fection in connection with the intervention has been a cause of 
life-threatening inflammations and has been a risk for the final 
result of the operation. As pointed out by Quinley a remaining 
infection even after a technically successful operation can give 
rise to progressive impairment of the kidney function and thereby 
in the long run obscure the operative result. The efficient urinary 
antiseptics that have come into existence during the last years, 
above all the sulpha drugs, ought to carry with them a definite 
amelioration in this respect. 

Summarising the above statements we can say with certainty 
that the need and desirability of conservative surgery in hydro- 
nephrosis is obvious and that the possibility and the chance of 
realizing it "with a successful issue has increased during the last 
decade. 

In estimating the justification of the various conservative in- 
terventions and their chance to restore normal conditions in 
hydronephrosis we have to consider the various causes of hydro- 
nephrosis. The following is a brief account of them. In this paper 
only those hydronephroses which can be labelled primary arc 
taken into consideration whereas those which are due to another 
obvious disease — calculus, tumour etc. — and consequently can 
be labelled secondary are omitted. In most true hydronephroses 
the hindrance to the outflow is situated at the ureteropebdc 
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junction. Tke obstruction is rarely localised to tbe lower part 
of tbe ureter or to its opening into tbe bladder. In these latter 
cases in addition to tbe enlargement of tbe pelvis there also arises 
a widening of tbe ureter. Tbe cases of such hydronephroses with 
bydroureter constitute a separate problem which will not be dis- 
cussed in this paper. The causes of hydronephrosis are generally 
divided into 1. congenital, 2. inflammatory and 3. traumatic. The 
two latter groups which certainly are rather rare, offer no great 
fundamental interest as here well known pathological conditions 
exist. 

Tbe changes which by. more and more authors are interpreted 
as congenital malformations and which are considered as the 
most common cause of hydronephrosis are of much greater in- 
terest. Tbe changes concerned are above all in tbe wall of the 
ureter strictures and folds and outside it connective tissue strings 
which press tbe ureter flat or fibrous streaks which fix the upper 
part of the ureter to the pelvis and thereby cause an obstructing 
Idnk. The changes referred to exist either alone or simultaneously. 
OsTLiNG has shown in his dissertation that such changes are to 
be found rather often during the early development of the foetus 
and consequently ought to be considered as developmental dis- 
turbances. OsTLiNG finds a further support for this view in the 
fact that the changes in question never show signs of a continued 
or healed inflammation in the histological picture. 

Tbe importance of accessory renal vessels for the origin of 
hydronephrosis has perhaps been taken more into consideration 
in our country than elsewhere. Swedish authors, among whom 
should be mentioned in the first place Ekehorn, G. Betren, So- 
DBRLUND, Hellstrom and Bergendal, have made important 
contributions to the solution of this problem. Accessory renal ar- 
teries are, according to the investigations of Bergendal and of 
Hellstrom, rather common and often exist without causing a 
hydronephrosis. The rule of Ekehorn that only those vessels 
which pass the ureter on the opposite side of that on which they 
enter the kidney cause an obstruction, partly explains this phen- 
omenon. In the literature outside Scandinavia the opinion is 
often expressed that the accessory renal vessels are not the prim- 
ary cause of the hydronephrosis, but only contribute to and hasten 
tbe development of a hydronephrosis originating from the above 
mentioned congenital malformations. These latter are also often 
demonstrable simultaneously with accessory vessels. Ostlinq sup- 
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poses that the accessory artery in such cases can cause an ob- 
struction to the outflow of the urine particularly in rotations of 
the kidney. The good results of the ligature of an accessory vessel, 
that Bergendal has been able to demonstrate on a big material 
of hydronephroses are however strongly in support of the opinion 
that these vessels play the principal part in the origin of these 
pathological conditions (see below). 

In addition to the mechanical causes mentioned above it is 
now very generally thought that a hydronephrosis can arise from 
purely dynamic origin. It is supposed either that a continued 
spastic state of contraction at the ureteropelvic junction prevents 
the escape of the urine from the pelvis and thereby causes the 
hydronephrosis or that a simple atony of the pelvis leads to such 
a degree of stagnation that a hydronephrosis results. For such 
conditions a deficient innervation or a faulty equihbrium between 
contracting and dilating nerves plays an important part in the 
same way as for instance in megacolon. The theory of the dynamic 
origin of hydronephrosis finds its strongest support in the fact 
that it is impossible in some cases of hydronephrosis to point out 
any mechanical obstacle to the outflow at aU. To all hydro- 
nephi'oses the continued dilatation adds of course a distension 
with paresis and damage to the wall, which reduce the chances 
of emptying the pelvis and hasten the progress of the hydro- 
nephrosis. 

With regard to the treatment of hydronephrosis one can observe 
first of all that many of the smaller ones which do not cause any 
inconvenience to the patient and which do not tend to increase 
in size do not afford any reason to interference at aU. 

Many operative methods have been suggested and used for con- 
servative treatment of hydronephroses. In this paper only those 
are taken into consideration which aim at restoring the normal 
outflow of the urine to the ureter and the bladder. An obstacle 
caused by small fibrous streaks is of course overcome by removing 
these. As however simultaneously with them obstacles of a kind 
stated below, are not infrequently found further therapeutic 
measures will often be necessary. 

In order to remove the obstruction to the outflow caused by 
strictures, folds and Idnks at the ureteropelvic junction the 
operation of Fenger is used. The narrowed area is spht by a 
longitudinal incision which is then sutured transversely. ScnwYT- 
ZER (191G) and later Foley have tried to avoid the bulge that is 
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apt to arise in tliis connection at the opposite side of the suture 
by making the incision V- or Y-shaped. Gibson tries to eliminate 
the obstacle to the passage caused by strictures by sphtting the 
outer layers of the wall in the narrowed area — in the manner 
used at the operation of Ramstedt in pyloric stenosis of the new- 
born — dilating the obstruction and applying a catheter during 
the stage of healing. 'When there is a Idnk caused by fibrous 
streaks between the pelvis and the upper part of the ureter it is 
possible either to make a plastic operation at the ureteropelvic 
junction — as in pyloroplasty according to Finney — or to make 
an anastomosis between the pelvis and the upper part of the ure- 
ter — as in ordinary gastroenterostomy. 

■\yhile the operations mentioned need not involve any inter- 
ruption of continuity between the pelvis and the ureter — many 
authors consider this to be a great advantage — Kuster has 
suggested the excision of the changed part at the ureteropelvic 
junction and the transplanting of the top of the ureter some- 
where else into the pelvis, as a rule in its most caudal part. Lu- 
BASH and Madrid have suggested a special technic for performing 
this ureteropyeloneostomy. 

Excision of a part of the enlarged pelvis in order to reduce this 
to a more normal size is an intervention that has been used in 
such cases where no mechanical obstacle to the outflow has been 
observed. An operation equivalent to the excision is the folding 
of the pelvis wall which however seems to have no particular 
use to speak of. 

In all interventions where the pelvis-ureter are opened most 
authors advise that a pyelo- or nephrostomy is made at the same 
time. It is of course particularly important to attain a good re- 
sult that the urine during the period of healing has an easy out- 
flow and that any stagnation thereof is avoided. The value of 
this measure cannot be exaggerated (Sargent and others). 

In hydronephrosis connected with an accessory vessel the in- 
tervention most used in our country has been the ligature and 
division, possibly the resection of the vessel. This procedure in- 
volves however a risk for necrosis or malnutrition in a big part 
of the renal parenchyma especially if the vessel in question is a 
big artery. In the material of Bergendal containing 77 cases, 
necrosis arose from this cause in two cases certainly, in two others 
probably and in six further cases possibly. It was not necessary 
to perform a nephrectomy in any of these cases. Hypertension 
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caused by a Groldblatt-mecbanism lias been brought about in the 
two cases which after the operation showed positive signs of in- 
farction. Hellstrom has successfully been able to remove the 
pressure of accessory vessels on the ureteropelvic junction by dis- 
locating and fastening the vessel high up on the pelvis where its 
pressure cannot be any obstacle to the outflow, imother method 
of avoiding the resection of an accessory vessel was designed by 
Hjort, This author performs an anastomosis on the pelvis around 
the vessel. The method of Hellstrom is certainly more useful. 
The authors which attribute to the accessory vessels only a se- 
condary value for the origin of hydronephrosis do not divide the 
vessel, but only seek to remove the obstacle to the outflow by 
any of the operative measures mentioned above, as a rule prob- 
ably a ureteropyeloneostomy. 

The necessity of resorting to a conservative operation is ob- 
vious in the following cases: 

1. A remaing kidney with hydronephrosis. The most common 
case is probably that the other kidney has previously been re- 
moved for hydronephrosis but of course another disease may also 
have been the cause of the extirpation of the kidney. The con- 
ditions are of course the same if the corresponding Iddney exists 
but is gravely affected and shows no function at all or a reduced 
one. 

2. In hydronephrosis of both kidneys including cases where a 
so-called potential hydronephrosis is to be considered as existing 
in the other kidney. 

On the other hand it is important to state in which cases con- 
servative surgery is not to be used provided that the other Idndey 
is healthy and therefore there is the possibility of a nephrectomy. 
If the renal parenchyma is so damaged that the functional capa- 
city of the Iddney after a successful conservative operation can 
be expected to amount only to half the normal or less, nephrec- 
tomy is usually advised. Infection and formation of stones in a 
hydronephrosis were each in themselves previously considered to 
be an indication for nephrectomy. Later the opinion has been 
stated that it is admsable in infections of a mild degree and in 
certain formations of stone to try an organconser\dng operation. 

The majority of the hydronephroses, where surgery has the 
opportunity to choose between a conservative in'^prvention and 
the excision of the kidney, fall between the groups where con- 
servative surgery is the only possibility and where such inter- 



563 


CONSERVATIVE SURGERY IN HYDRONEPHROSIS. 

ventions should never be performed. A few authors (Foley, Sar- 
gent and others) hold the opinion that in all such cases a con- 
servative operation should be tried and the Iddney should be re- 
moved only when the intervention has failed. Other authors 
(Walters, Cabot and Priestley) wish to spare the conservative 
interventions for children and for women in the ages where 
pregnancy can be expected. For the children who have life ahead 
and for women rvhose urinary apparatus can be exposed to the 
strains and dangers of a pregnancy these authors consider that the 
one-lddney-state implies so obvious a risk that it is to be avoided 
as far as possible. For other groups this state should be less dan- 
gerous and here neplrrectomy is consequently to be preferred to 
conservative surgery with its — as wdll be shown below — more 
uncertain chances. The accuracy of this latter view is however 
questionable. As Kohler has shown all neplirectomized people 
run an increased risk of becoming subject to urological as well as 
vascular diseases on account of which nephrectomy ought to be 
kept for the cases where it is an unavoidable necessity. 

The question about to what extent a conservative surgery of 
hydroneplirosis may be possible is of course highly dependent on 
the results which this surgery is able to produce. The results, 
especially the permanent ones, are elucidated by a number of in- 
vestigations among -which a few will be briefly referred to below. 
It is essential that the patients be examined with urography if a 
follow-up is to be relied upon. Experience has as a matter of fact 
shown that patients can be entirely free from subjective symptoms 
and present a normal clinical state and yet the hydronephrosis has 
continued to increase after the operation. 

Opinions are divided as to the chances of the pelvis to be re- 
stored after operation. A few authors think that a restoration 
even after a successful intervention occurs rather incompletely 
or not at all. The state of hydronephrosis has often brought about 
such changes of the pelvis wall that its capacity to retract has 
been lost to a large extent. Others are more hojieful in this respect. 
If the results of a conservative operation for hydronephrosis are 
judged according to the change in size of the pelvis that occurs 
there are the following possibilities. 

1. The pelvis is restored to a somewhat normal shape and size. 
The result must be marked as a good one. 

2. A satisfactory result has beeit arrived at if the pelvis has 
diminished in size and a good function of the kidney exists. The 
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einpt}nng of the pelvis is of course in these cases more or less 
delayed. 

3. The result is bad if after the operation the hydronepluosis 
has continued to increase in size. 

The mortality in conservative surgery of hydronephrosis is 
low. The most common fatal complication is a severe infection 
of the wound and its surroundings arising from contamination 
by the opened, infected pelvis. The most common causes for the 
failure of the conservative surgery of hydronephrosis are as fol- 
lows; 

A satisfactory outflow of the urine from the pelvis through the 
ureter to the bladder has not been established and the stagnation 
persists. This leads to an increase in size of the hydronephrosis 
and a further destruction of the renal parenchyma. In cases 
when* the pelvis has been opened during the operation the per- 
sisting obstruction may cause a permanent fistula to develop. 
Continuous and progressive infection as well as formation of 
ston s is in most cases a consequence of bad drainage. These 
complications are only found exceptionally if there is no such 
cause, 

A failure of a conservative intervention for hydronephrosis is 
in most cases followed by nephrectomy. This may be technically 
difficult owing to perinephritic changes. 

The following results may be quoted from the statistics that 
give the results of conservative operations. 

In the material of Zuckebkandl (1921) comprising eight cases 
50 % underwent secondary nephrectomy. 

Scholl, Starr and Judd fl924) report on eleven second.ary 
nephrectomies in 39 cases. 

IViLDBOLZ (1931) has 14 cases of plastic operations with good 
results in 13 of them, secondary nephrectomy only in one pa- 
tient. 

Hryntschak (1936) obtained satisfactory results in nine out 
of 12 plastic operations. 

Bergendal (1936) has followed up 62 cases of hydronepluosis 
connected with accessory vessels, where ligature of the vessel 
has been carried out. 45 patients were free from symptoms and 
15 had slight trouble. Only two showed no improvement and in 
these cases only a vein had been tied. In this material 35 cases 
could be checked by urography. In 26 cases the pelvis had dim- 
imshed in size, in ten the size was unchanged and in two cases 



565 


CONSERVATIVE SURGERY IN HYDRONEPHROSIS. 

finally the hydronephiosis had increased in size after the opera- 

^^^Creevy (1937) has nine plastic operations with good results in 
eight of them. 

Sargent (1937) reports on ten patients among whom were 
two with bilateral hydronephrosis. Conservative intervention gave 
excellent result six times, satisfactory five times and failed once. 

h'oLEY (1937) reports on 19 cases where the operative method 
suggested by himself has been used. Two postoperative deaths 
occurred. Good results were obtained in 13 cases, unsatisfactory 
in four cases. 

Walters, Cabot and Priestley (1937) report on the material 
of conservative interventions in hydroneplirosis from the Mayo 
clinic. It comprised 71 cases. Two postoperative deaths occurred. 
In 15 cases a secondary nephrectomy was necessary. Of 26 cases 
which could be checked by urography five showed an excellent 
and eight a satisfactory result. Five patients showed improve- 
ment and eight were unchanged. 20 patients had given a report 
on their condition in a letter. Seven were healthy, eight showed 
improvement and five no improvement, — The operative methods 
used gave the following results. Of 21 cases of resection of the 
pelvis nine could be checked by pyelo- or urography. Pour showed 
excellent results and one a good result, one showed improvement 
and three no improvement. In nine cases in addition to the re- 
section a ureteropyeloneostomy had also been made. In four cases 
judged after pyelography three gave good results and one showed 
improvement. Out of five cases according to their letters two 
cases gave good results, one case showed improvement and two 
no improvement. 

Petren reports (1939) three cases where the operation of 
Penger has been performed. In all cases a good result had been 
obtained, the patients being free from symptoms and urography 
showing a diminished dilatation of the pelvis and better outflow. 

Moore reports in his latest work (1942) on the results of con- 
servative surgery of hydronephrosis the outcome of 18 treated 
cases, among whom were two bilateral ones. Mo death has occurred. 
In three cases secondary nephrectomy was necessary and in 
one further case urography showed progression of the hydronephro- 
sis. The best results were obtained in lateral anastomosis and in 
plastic operation according to Poley; here nine cases out of ten 
ivere restored. In four cases of hydronephrosis with accessory ves- 
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sel wliere'tlie vessel liad been tied, nrograpby sbo-\ved unsatis- 
factory results, while in two such cases ureteropyeloneostoiuy' had 
given a successful result. 


The authors’ material. 

Case 1. Wpman, 39 years old. Three years ago the patient had an 
attack of pains in the right renal region with haematuria. In the autumn 
of 1940 she had a period of cystitic trouble and the last month before 
admission she- had permanent pains in the' right renal region. On 7. 2. 
1941 profuse bleeding with the urine. Admitted to the surgical depart- 
ment of the Maria hospital, on 8. 2. 1941. Conditions on admission; 
macroscopichaematuria. The sediment contains abundant erythrocytes, 
numerous leukocytes and gramnegative bacteria. N. P. N. 36 mgm%. 
X-ray: In the shadow of the right kidney a stratified concretion large 
as a nut is observed. At urography two pelves are noticed on the left 
side each with a ureter which do not unite until just before the orifice 
in the bladder. There is bn the right side a large pelvis with club-like, 
dilated calyces. The concretion is situated in one of the upper calyces. 
Operation on 20.2.1941. Pyelolithotomia + Pyeloureteroplasty. The 
pelvis is moderately dilated. At the boundary between pelvis and ureter 
is a high-grade stricture of the lumen; the surrounding tissue is fibrous 
and thick. The lowest part of the pelvis wall is incised and the concre- 
tion extracted. From the incision in the pelvis the cut is continued 
down in the ureter until this gets a normal lumen. The incision is then 
sutured transversely. Drainage of the operation cavity with a tube, 
the rest of the wound is sutured. The following course was uneventful. 
On discharge from the hospital on 8. 3. the urine contained the fol- 
lowing sediment: an occasional erythrocyte, some twenty leukocytes 
per visual field, gramnegative rod-shaped bacteria. Follow-up on 2. 10. 
1945: Since the operation the patient has been entirely free from symp- 
toms from the urinary passages. The urine is normal. At urography 
there occurs after five minutes a simultaneous filling of both pelves 
with contrast; The right pelvis is only slightly dilated and the evacua- 
tion occurs in a normal manner. 

Case 2. . Woman, 63 years old, treated at the surgical department of 
the Maria - hb.spital 30.11.1943—12.2.1944. In 1912 a partial re- 
section 'of a big, right-sided hydronephrosis was made. In 1918 it was 
necessary to excise the right Iddney on account of infection. The pa- 
tient has since then been in -the main free from symptoms from the 
urinary, passages until 19. 11. 1943 when she was taken ill with an 
aching pain in the left renal region, dysuria and fever about 39 degr. 
These symptoms have since persisted. Condition on admission on 30. 11. 
1943; Fever 38. s. At the site of the left kidney a tumour is palpated, 
larger than a fist, rounded and slightly tender. Sediment: numerous 
leukocytes and coli bacteria. N. P. N. 44 mgm%. Sedimentation tost 
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oa mm/liour. X-ray on 2. 12. 1943: At urograpliy a somewhat late filling 
contrast of a widely dilated and deformed pelvis is obtained. The 
^Ivis itself measures in height and in breadth 10 and 6 cm respec- 
P.® calyces are very dilated and the uppermost which is the 

West is as big as a tangerine. The palpable tumour comes from the 
^^ifdle and lower part of the kidney and deforms somewhat the lower 
^lyces. Operation on 7. 12. 1943: Excision of a renal cyst + Pyelo- 
iireteroplasty -f Pyelostonry. The palpable tumour proves to be a re- 
nal cyst bigger than two fists and coming from the middle and lower 
part of tlie'Hdney. The free part of the wall of the cyst is excised. The 
renal parenchyma is rather well maintained. The pelvis is very dilated 
and the wall is somewhat swollen och reddened. The whole length of 
the ureter is narrow wdth a rather thin wall. The ureteropelvic junction 
is thickened. This area is split by an incision, 1 cm in length which 
then is sutured transversely. The pelvis is drained through a small 
tube which has been introduced through a separate incision in the pelvis 
wall. Drainage of the kidney region bj’' means of a rubber tube of a 
finger’s thickness: the rest of the wound is sutured. — Through the 
nephrostomy all urine emptied up to the end of December. Later small 
quantities began to take the normal course. It was not until the be- 
ginning of February that all the urine passed the normal way. The 
nephrostomy-tube could be dispensed Avith on 5. 2. 1944. On discharge 
from the hospital on 12. 2. 1944 the Avound Aims healed. The general 
condition was good. The urine shoAved a continued infection and the 
patient Avas told to take urinar)^ antiseptics periodically — sulfatiazol 
m medium doses. Follow-up December 1944 and May 1945. The pa- 
tient feels well. She must get up for micturition once eA’-ery night but 
has no other urinary trouble. The sediment contains a few leukocytes 
and erythrocytes per Ausual field. N. P. N. 40 mgm%. Urography: On 
the left side a somewhat dilated pelvis is seen Avith slightly Avide caly- 
ces. Xo visible obstruction to the outfloAV. 


Case 3. Woman, 22 years old. Since childhood the patient has oc- 
casionally had attacks of pains in the left renal region. Admitted 
during such an attack to the surgical department of Sodersjulchuset on 
15. 5. 1944. Condition on admission: No fevex. Tenderness in the re- 
gion of the left kidney. Sediment: a fcAV erythrocytes, numerous leuko- 
cytes, gramnegative rods. Urography showed normal anatomy and 
normal conditions of excretion on the right side. On the left side a con- 
siderably dilated pelvis is filled with wide calyces. — On 23. 5. a re- 
section of the pelvis was made. There is a considerable hydronephrosis. 
Xo obstruction of the lumen is visible at the junction between pelvis 
and ureter, nor are there any fibrous streaks or -passing vessels which 
could bring about an obstacle to the outflow. The greater part of the 
hydronephrosis is excised and the cut edges are stitched to form an or- 
dinary pelvis. The postoperative course .was uneventful. On discharge 
on 6. 6. the wound Avas healed and the urine free from sediment. On 
15.8.1944 an urography was made which shoAvcd that the pelvis was 
only slightly dilated and that the contrast passed Avithout obstruction 
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dovm in the ureter. —Follow-up on 6. 11. 1945. The patient has had 
no subjective symptoms at all. The urine is normal. Urography shows 
simultaneous excretion on both sides. The left pelvis with its calyces 
has further diminished in size. 

Case 4. Man, 40 years old, treated at the surgical department of 
Sodersjukhuset 2. 8.-25. 8. and 7. 9. — 27.- 11. 1944 for bilateral hydro- 
nephrosis. The patient became acutely ill — having had no luinary 
symptoms before — the 2. 8. 1944 with severe pains in the right renal 
region and frequency of micturition. He was admitted to the hospital 
on the same day. Condition on admission: No fever. Some tenderness 
in the region of the right kidney. No sediment. N. P. N. 38 mgm%. 
Urography: Delayed excretion on both sides. Both pelves vdth calyces 
are considerably dilated. The right ureter shows only a slight fiiliug 
of the upper part. The left ureter is better filled. Right-sided retrograde 
pyelography on 3. 8.: The pelvis is still filled with contrast from the 
examination yesterday. The upper two cm of the ureter are con- 
stricted. In this area the ureter runs along with the anterior medial 
part of the pelvis. On the passage from the pelvis a high-grade Idnk on 
the ureter is hereby formed. Operation on 8. 8. Pelveoureteroplasty on 
the right side with pyelostomy. Ordinary lumbar incision. The pelvis is 
considerably distended. It is punctured and about 50 ccm of clear 
urine are drained off. The renal parenchyma is well maintained. The 
upper two cms of the ureter are considerably narrower than other 
visible parts and the wall feels fibrously thickened in the area mcn- 
tioneil. Only a thin probe can pass this portion. The affected area of 
the ureter is split from the pelvis and then sutured transversely. The 
pelvis is drained by means of a thin rubber tube introduced through a 
separate incision in the pelvis wall. Drainage of the kidney region, the 
rest of the wound is sutured. On 22. 8. the nephrostomy tube could bo 
dispensed with. The patient was discharged healed on 25. 8. and was 
readmitted the 7. 9. for operation on the left side. On 11. 9. a pelveo- 
ureteroplasty was made on the left side with pyelostomy. The finding 
and the operative procedure were the same as on the right side. It was 
not until the middle of November that a satisfactory passage of urine 
down in the ureter was obtained and the pyclostomy-tube could be dis- 
pensed with. On discharge on 27. 11. the wound was completely healed 
but the urine continued to be infected. The patient had to continue 
with urinary antiseptics and was kept under observation at the out- 
patients department. Follow-up on 23. 5. 1945: The patient is com- 
pletely free from subjective symptoms. The sediment is normal. The 
urography shows a normal start of the filling with contrast of both 
pelves. These show a marked decrease of the hydronephrotic changes, 
but they are still considerably dilated. The pelves now empty better 
than preAuously especially on the right side where a radiogram on 
standing shows that the pelvis is completely empty. 

Case 5. I\Ian, ] 9 years old. Tlic patient had never had any symptoms 
from the urinary passages and became ill on 31. 8. 1944 with pains 
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• the left renal region and haematuria. The pains disappeared and re- 
o^npnred aeain at times, during the following days. Condition on ad- 
imLion on 11. 9.: No fever. No sediment. N. P. N. 38 mgm%. Uro- 
araphy: Somewhat delayed excretion on the left side where the pelvis 
and the calyces are considerably dilated. The whole length of the ureter 
is narrow right up to the distended pelvis, which indicates a relative 
obstruction at the ureteropelvic junction, A pelveouerteroplasty was 
made on 21. 9. Ordinary lumbar incision. The pelvis is moderately dis- 
tended and is accessible only from in front. The upper end of the ureter 
lies embedded in fibrous streaks in a groove on the anterior surface of 
the kidney. The ureteropelvic junction is particularly tightened. When 
the upper part of the ureter has been isolated the ureteropelvic junc- 
tion is split by a longitudinal incision of 1 cm:s length whereafter the 
incision is sutured transversely. A pyelostomy could not be made on 
account of the technical conditions. Drainage of the kidney region, 
the rest of the wound is sutured. The postoperative course was unevent- 
ful. On discharge on 5. 10. the patient was not free from sediment. He 
continued with urinary antiseptics and was kept under observation in 
the out-patients department. Follow-up on 25. 5. and 4. 10. 1915; The 
patient has no subjective complaints. No sediment. Urography shows 
the same picture of the pelves as before operation and a delayed ex- 
cretion. 


Case 6. Man, 16 years old. Since spring IQdd the patient has had 
repeated attacks of severe pains in the right renal region. He was ad- 
mitted to the surgical department of Sodersjukhuset after such an at- 
tack on 31. 8. 1945. Condition on admission: No fever. The sediment 
contains 10 — 15 leulcocytes per visual field, otherwise nil. N. P. N. 23 
mgm%. The urography shows normal anatomy and normal conditions 
of excretion on the left side. On the right side the excretion begins 
slowly and here a considerable dilated pelvis with very widened calyces 
is only gradually filled. The right ureter is only partly filled. On 17. 9. 
a pelveoureteroplasty was made with pyelostomy. The kidne)'’ is of 
normal size and the parenchyma is well maintained. The pelvis is 
moderately distended. There is on the back at the boundary between 
pelvis and ureter a strongly tightening firm connective tissue string. 
This is dissected and divided. No vessel could be seen here. There is a 
considerable thickening of the wall Avith narrowing of the lumen at the 
ureteropelvic junction. The area in question is split and stitched ac- 
cording to Foley. A pyelostomy is made. The postoperative course was 
uneventful. Two rveeks after the operation the urine began to pass the 
right way and on 4. 10. the pyelostomy tube could be dispensed with. 
On discharge on 6. 10. the patient was on the Avhole healed, but the 
urine contained numerous leukocytes and diplococci. In January 1946 
the urine was sterile after repeated examinations. The urography 
showed that the pelvis and its calyces had diminished to half the size 
and that the evacuation was considerably more rapid than before. 

To the reported cases following comment may be added. In 
five cases of hydronephrosis caused by congenital folds and stric- 
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tures at the iireteropelvic junction this, area was split by a lonci- 
tudinal incision and the cut Avas then sutured transversel)'. Also 
in case 2 where it was necessary to make an incision of some cm 
in length this procedure seems to have been successful. In two of 
the cases (5 and 6) in addition to the changes in the Avail patholog- 
ical conditions also Avere present outside the ureter to Avliich 
some significance must be ascribed as an obstacle to the emp- 
tying. These extrinsic causes of obstruction Avere of comse re- 
moAmd during the operation. In one case Avhere no mechanical 
obstruction could be proAmd a resection of the pelvis Avas made. 

All six patients are free from subjective symptoms and have 
a normal urine. The period of observation is in case 1 nearly five 
years, in cases 2 and 3 one year and a half, in cases 4 and 5 nine 
months and in case 6 three months. In case 1 AA’herc formation 
of stone and infection and in case 2 where there Avas infection of 
the hydronephrosis the patient was freed from infection by a 
conscciuent medication with sulpha drugs after the operation. It 
was also possible to avoid a recurrent formation of stones. In the 
remaining cases the infection that resulted from the operative 
treatment has been killed Avith sulpha drugs. 

In the cases 1 and 2 during the period av observation a prac- 
tically complete reduction to normal size of the highly dilated 
pelA'Gs has taken place. In case 2 the intervention has aA’^erted the 
immediate danger to life which was presented in the condition 
of the jiatient Avith a hydronephrosis of the remaining kidney. 
Also in case 4 where there was a bilateral hydronepluosis the 
operations haAm saAmd the patient from the renal insufficiency 
that Avould haAm been incAdtabie if the disease had been allowed 
to continue. At the follow-up with urography here could be 
sboAvn an improved renal function Avitb better emptjdng of the 
pelves and a considerable reduction of their dilatation. As it is 
obAuous that a dilatation of the pelves needs a long time to di- 
minish it is certainly permissahle to hope for a further diminisbmg 
of the pehms. The same is to be said about case 6 AAdiere a satis- 
factory result is obtained after tliree months wliicli as time goes 
on ought to show further improAmment. In case 3 the diminishing 
of the pehds that AAms brought about by the operation has per- 
sisted and has been accompanied by a good emptying of tlic urmc. 

The least farmurable result Avas acliieAmd in case 5 where only 
an improA'cd kidney function was obtained while the size of the 
pehds remained unaltered. 
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The postoperative - course in case 2 and in case 4 after the 
operation on the left side has afforded the noteworthy observation 
that about two months elapsed before a normal evacuation of the 
urine through the ureter was obtained. An attempt to close the 
pyelostomy-tube earlier caused in both cases pains and fever on 
account of pyelonephritis. The importance of draining the pelvis 
at the operation is as a consequence manifest. If this had not 
been done in these cases an unfavourable issue would have been 
likely. In spite of the long time that elapsed until a normal eva- 
cuation was estabhshed this was later on perfect. In both cases 
the infection could be kept within moderate limits as long as 
the pyelostomy was needed and could later be abolished with 
the aid of sulpha drugs. Another consequence is that formation 
of stones could hereby be avoided. 

Summary. 

The authors report on six cases of hydronephrosis Avhere con- 
servative surgery was used. In five cases where there was a Idnk 
or a stricture at the ureteropelvic junction an uinteropelveoplasty 
was made (with removing of fibrous streaks or connective tissue 
strings). In one case where no mechanical obstacle could be shown 
a resection of the pelvis was made. 

In one case there was formation of stone and infection of the 
hydronephrosis. In another case the hydroneplirosis had' de- 
veloped in a remaining Iddney after nephrectomy and the patient 
was admitted to the hospital with symptoms of pyelonephritis. 
A case with bilateral hydronephrosis is to be found in the material 
where both sides were operated on. 

In every case the patient has been free from subjective symp- 
toms after the intervention and has got a normal urine. A follow- 
up with urography shows that the pelvis has been restored to 
normal size in two cases of ureteropyeloplasty and in the resection 
case. In the case with bilateral hydronephrosis the pelves have 
diminished considerably in size and their emptying has shown 
great improvement. In one case the size of the pelvis was un- 
changed. In one case a considerable reduction of the pelvis has 
been obtained but the pelvis not yet had time to diminish com- 
pletely during the short period of observation. 

The authors consider it possible — owing ' to the improved 
possibilities for combating urinary infections which medication 
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•with, sulpha drugs and penicillin afford — to use conservative 
surgery in all cases of hydronephrosis -where the destruction of 
the renal parenchyma has not reached such a degree that it is 
out of question to save the kidney. 

In the case of a mechanical obstacle a plastic operation or an 
anastomosis operation ought to be performed; if there is no 
mechanical obstruction a resection of the pelvis is the appropriate 
inter^•ention. 

At interventions where the pelvis is opened a pyelostomy ought 
if possible to be made as this involves better conditions of healing 
and a diminished risk to urinary fistula. In t-wo cases it -was not 
until t-wo months had elapsed that a normal passage of the urine 
through the ureter was obtained and during this period the urine 
emptied through the pyelostomy-tube. In both cases the final re- 
sult was excellent with a good emptying and a reduction of the 
hydronephrosis. This is certainly to be ascribed to the fact that 
a pyelostomy was made. 


Zusammenfassung. 

Die Verff. berichten tiber 6 Falle von Hydronephrose, bci dcncn 
konscrvative Chirurgie zur Verwendung kam. Bei 5 Ballen, wo am 
tlbergange vom Nierenbecken zum Ureter eine Ulappenbildung 
Oder Striktur vorlag, wurde eine Ureter-Nierenbeckenplastik aus- 
gefiilut (so-wie Entfernen von Strangen oder Yerwaehsungen). In 
eincm Ealle, wo sich kein mechanisches Abfiusshindernis nach- 
weisen liess, -wurde eine Eeselction des Nierenbeckens vorgcaom- 
men. 

In eiuem Ealle lagen im Hydronephrosesack Konlorementbildung 
und Infelction vor. In einem anderen Ealle betraf der Hydronc- 
pluosezustand eine restierende Uiere, und der Krankc wiudc mit 
Symptomen einer Pyelonephritis ins Krankenhaus eingcliefcrt. 
Ein Eall von doppelseitiger Hydronephrose ist in dcm Material 
•^mrhanden; hier "wurden beide Seiten operiert. 

In siimtlichen Eallen sind die Kranlcen nach dem Eingriff sub- 
jektiv symptomfrei gewordcn und haben vollig normalen Harn. 
Hachkontrolle mittels Urographie zeigt, dass das Nierenbecken 
bci zwei Uretcr-Pyeloplastilcfullen sowie bci dcm Rescktionsfallc 
wicdcr im grossen ganzen normalc Grosse angenommcn hat. Bei 
dcm Ealle mit doppelseitiger Hydronephrose haben die Nicren- 
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becken an Grosse bedeutend abgenommen, und die Entleerung 
derselben bat sicb bedeutend gebessert. In einem Ealle ist die 
Grosse des Nierenbeckens unverandert. In einem Falle ist eine 
wesentliche Abnabme der Hydi’onepbrose eingetreten, obne dass 
das jSTierenbecken sicb in der kurzen Beobacbtungszeit voUig zu- 
riickbilden konnte. 

Die Verff. sind der Ansicbt, dass jetzt, dank der durcb die.Me- 
dikation mit Sulfapraparaten bedingten besseren Moglicbkeiten 
zur Deberrscbung einer Harnwegsinfektion, bei samtlicben Fallen 
von Hydronepbxose konservative Obirurgie zu verwenden ist, wo 
die Zerstorung des Nierenparencbyms nicbt so bocbgradig ist, 
dass sie eine Scbonung des Organs ausscbliesst. 

Bei mecbaniscber Verlegung ist irgend eine Form von plasti- 
scber Operation oder Anastomoseoperation zu verwenden; wenn 
sick kein mecbaniscbes Abflussbindernis nacbweisen lasst, so ist 
die Nierenbeckenresektion der zweckmassigste Eingriff. 

Bei Eingriffen, bei denen das ISfierenbecken eroffnet wird, ist 
wenn mogbcb Pyelostomie anzulegen, da man bierdurcb giinsti- 
gere Heilungsbedingungen scbafft und die Gefabr einer Harn- 
fistel vermindert. In 2 Fallen dauerte es etwa 2 Monate, ebe man 
normale Harnpassage durcb den Ureter binab erbielt, und in die- 
ser Zeit entleerte sicb der Earn durcb den Pyelostomiescblaucb. 
In beiden Fallen war das Endergebnis gut, mit guter Entleerung 
und Riickgang der Hydronepbrose, und zwar ist dies sicberlicb 
dem Umstande zuzuscbreiben, dass eine Pyelostomie angelegt 
Worden war. 


Rfeum6. 

Les auteurs relatent 6 cas d^bydronepbrose ou la cbirurgie con- 
servatrice trouva son application. Dans cinq, on esistait nne val- 
vule ou une stricture a la jonction du bassinet avec I’uretere, on 
pratiqua une plastie pyelo-ureterale (associee a la suppression de 
brides ou d’adberences). Dans un, ou aucun obstacle mecanique 
a 1 ecoulement de I’urine ne pouvait etre mis en evidence, on fit 
une resection du bassinet. 

Cbez un patient il y avait des concretions et de Finfection dans 
e sac de 1 bydronepbrose. Cbez un autre le processus bydronepbro- 
tique avait lese le rein restant et le malade entra a Pbopital avec 
es symptomes de pyelonepbrite. II y a un cas d^bydronepbiose 
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bilaterale dans le materiel presente; ici I’operation fiit faite cles 
deux cotes. 

Dans tons les cas les malades apres Tintervention ont etc de- 
barrasses de leurs symptomes subjectifs, et leur urine est dcvoiiuc 
absolument norniale. Des controles ulterieurs par urograpluc 
montrent que dans deux des cas de plastic pyelo-ureterale, aiiisi 
que dans celui soumis a la resection, le bassinet est pratiquemcut 
revenu a des dimensions normales. 

Dans celui d'liydronepkrose bilaterale les bassinets ont con- 
siderablement diminue de grandeur et leur evacuation s’est large- 
ment amelioree. Dans un cas le volume du bassinet est reste in- 
cbange. Dans un autre, Tbydronepbrose s'est fortement rapetissee 
sans que, pendant la courte duree d’ observation, le bassinet ait 
eu le temps de se reconstituer completement. 

Les auteurs estiment que du moment qu’aujourd'bui nous 
pouvons, grace a la medication sulfaniidee, mieux maltriser Tin- 
fection des voies urinaires, il convient de recourir a la cbirurgic 
conservatrice dans tons les cas d’bydronepbrose on la destruction 
du parencbyine renal n’est pas si avancee que la question do 
sauver I’organe ne se pose pas. 

En cas d'obstacle mecanique il faut s'adresser a une forme ou 
une autre d’operation plastiquc ou d’anastomose; si aucun ob- 
stacle de ce genre a recoulement n’est demontrable, e’est la re- 
section du bassinet qui represente I’intervention adequate. 

Dans les interventions ou Ton ouvre le bassinet il faut, si pos- 
sible, etablir une pyelostomie, attendu qu’ainsi on crec do meil- 
leures conditions de guerison et diminue le risque de fistulc uri- 
naire. Dans deux cas le passage normal de I’urine vers le bas, par 
I’uretere, sc fit attendre envu’on deux mois, et pendant cc temps 
elle s’ecoula par le drain de la pyelostomie. Les deux fois le rc- 
sultat final fut bon, avec bonne vidange urinaire et retrocession 
de I’bydronepbrose, ce qui doit certainement ctre mis sur le 
compte de I’etablisscment de la pyelostomie. 
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